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VVith the Rule of -Compound 
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To the Reader, 


Any yeares fince, 1 being im- 
ployed by the late illuſtrious 
Earle of Arandelyto inſtruft 

EY S* oe of bis ſons inche Marhe-. 
na for bis uſe in Latine, ame- 
#hod of preceprs for the more ready attai- 
ring , nos a ſuperficial notion, but a well- 


| grounded underſtanding of thoſe wyſteri- 


8148 Sciences , and of the ancient Writers 
thereof. This afterward at the requeſt of 
divers learned and judicious men, I publi- 


| {bed under the name of Clavis Mathema- 


ticz, Which Treatiſe being not written is 
tbe uſual ſyucheticall. mattner , nor with -. 
"ADA expreſiions, but in the inventive ' 
B 4 way 


To the Reader. 


; "pay \ of Analitice , and with ſymboler or or 
8 kEA of things inſtead of words,ſeemed un- 
- £0 many very bard ; though indeedit was 
- buttbeir owhs diffidence , beihg ſcared by 
che newneſſe of the delivery ; and not any 
difficulty in vhe thing is ſelfe... For this 
 ſircipus and fymbolicall manner , neither 
* racketh the menury with mulziplicity of 
words,nor chargerh tbe phantafie with com- 
paring _ layt "E things rogetber 5 5 bus 
plainly preſenteth to the' eye the whols 
courſe and Proceſſe of every operation and 
argumentation. 
 _ Now my [cope and intent in the firſt 
Eiition of that my Key was , and intbis 


New Filing, , Or rather forging of it , 5,0 


reach out to'tbe ingenious lo'ers of theſe 
Sciences, atit were Ariadnes thread, to 
gvide them through the intricate Labyrinth 
of theſe fudies ; Nord fo dire} them for the 


| m0Fe 


I Aon ro rs 
$' 
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To' the Reader. 


more eafie and full underſianding of the * 
-beſs and anticnteſs Authors; ſuch as are 


Euchdes A Archimedes, A pollonius 3 


_ . Pergizus ebgt Great Geometer, Diophan- * 
tus, Ptolomxus, aud the reſt : That they - 


may nor only lears their pr opofitions, which 
& the bigheſt point of Artthat moſt Stu- 
dents aims 48 ; but alſo may perceive Virb | 
what ſolertioujmeſe by what engines of &- | 
tons, Imierpretations, (cmparanons, 
Redudtions,and Diſquiftioni,thoſe antions ' 


 Wortbies bave beamttfied enlarged, and firſt 
found ous this moſt excellent Science. | 


Truly when 1 was converſant inreading 
their bookes , aud with wonder obſerved © 
their moſt witty demonſtrations, [o 5kilful- 
ly framed out of jrinciples, as exe would 
little expe& or thinke, but laid tegetter 
with divine Artifice 3 TW aseVnameged, 


whence peſſibly any power of tmagination | 
fongy 


To the Reader. 
ſhould be able to ſuſtaine ſo immenſe a pile 


fore that I might more cleerly behold the 


fions and Demonſtrations ont of their co 
'Tert of words , defigned themin notes and 
' ſp#cies appearing to the very eye. After 


Th:oremes inequality,proportion,dffinity, 
and dependence, 1 tryed to educe new out 
' ofthem, Laſtly, by framing like queſtions 
problematically, and inay of Analyſis, as 
if they were already done , reſolving them 
7nto their principles , 1 fouobt out reaſons 
and m:ans whereby they might be effetied. 
And bytbis courſe of praftice, not without 
ps] long 


| of conſequences, and cauſe that ſo many. 
things, Jo far aſunder diſtant , could be at: 
once preſent to the minde, and ar with one. 
conſent joyne and lay themſelves togetber 
for tbe ſtrufiure of one argument. Where. 


tbings themſelves, 1Iuncafing the Propofe-. 


1h 24 by comparing the divers affettions of 


To the Reader; 


long time ," and mucb induſtry, I found out _ 
rbis way for the belpe and facilitation of 4 
Art. | 

Hereunto alſo is added a ſhort Traft 
concerning the Reſolution of adfetted An 
quations propoſed'i in numbers, whereof 
mention is made in the end of the former 
Booke, 4nd bytheway ts inſerted , jo 
much as is needfull, for the uſe both of De-. 
cimall parts, and of Logarithmes. And laſt 
of all,a moſt natural! and eafie Geometrical 
way of delineating Sun- Dyals, upon any 
plaine bowſoe ver firuated. = | 

| was unwilingly drawne , at this my 
declined age, to appear unto be world is 
ſuch a kinde of Suljefb. But occaſion was 
adminiſired by one Mr Seth Ward,a young 
man excellently accompliſhed with all parts 
of polite Literature, then Fellow of Sidney 
Colledge is Cambridge, who rooke rhe 
pains 


—_—_—— — i TE — CY O—— — 


To the Reader, 
pains ſeckmb;ou at my houje , - and by a 
1c ta publiſh again 
my former. Trattate in & Manner new 
ded and per : And al{e divers 
| plece(amiong many) which E bad long agoe 
commented and digeſted, ſome compleatly, 
and ſome move fudely, without any intent 
go make the ſame publick. | 
' $0 that whatſoever fruit any ane foal 
reape hereby , is tet bee acknomledged :6 
the ſaid My, Ward ,-as cbefirſt motive, 
and next untowy ery loving dudlearned 
friends My.'V Villiam Leech, Ae. V Vil- 
liam Brearly, and My:RobersYVood, 
who havebrenready and belpfull incoura- 
gers of me in this Izbour © And laſtly (bu 
indeed chiefly) unto'my knowing and 'wor- 
- thy friends My. lonas Moore, who i fiu- 
Is E304 learned, þinful and curious, as 
BW wel in a "By; as in other the pe" 
: $14 


fi 
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wh 
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To the Reader. 
bya | tical Sciences, and Mr.Thomas V Vhar. 
rain ff ton, who ( arbe && no meane proficient is © 
wew || thoſe fiudies, ſe be.) may with ſucceſſeſerve 
ers | this age inthe neceſſary myſteries. of Bo- "+ 
g0e ranicke, Anatomick,. and Heymerick lear- © 
by, | rings by bim medically imployed, who have 
ins i 907 only exanine# theoperations in theſes 
Treatiſes;ami amended juch ejcapes,. as by 
reaſon af mine old age; multiplicity of bn-+ 
eſſe, and difiraftionof my mind rhrough 
#unſbeakable wrongs done to me ( by whom 
I have leaſt deſerved any ) migbt bappen: 
|. | int alſo bave (epenby the Printers teſfi- 
,, If 9019)beſtowed exceeding gregs paines and 
- E , 1 

, 


expenſe , is correfiing the Pre{je : which 
(indeed) was my thiefeſt care; - and with- 


* Sn 


% 
5% 
«= 


The Printir defires the" (thrttons Reader to amend. 
theſe fanlts eſcaped in the ſveet E,, by 4 miſtakg in 
. printing it off, before It wAs fully fo | 


e5o-line 20.for /£343-9- read /c343+7.p.58. 
& , where you finde. a Coma fixed to the cnd of 

Z.r. Z. p-59l.ro.for-Zqr.Zq.p.62.Lit.for Aqhq. | 
r.Hqhq.p.63:1.3. for = FAP123h437+ for:as «FI 5 P. | 1 
724L9.blot out, che fide of. _ 5 
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58. Cn 4 . L 
| of OF NOTATION. 


Table very  tiſefill, tot otely for 
Notation of numbers. 7 
oP the very firſt view , irſhewerh | 
'e | buc alſo inall manner bf ; 
& ration by numbers; * Whether 

| common or figurate,or'l 
which are uſizally called Logarithmes. 


| Iritegers Vnit Partes. 74 
$ 7 615.4 312 191 2FA56 7 

_ Lk 7 ae XCMMMMMMM. 

MIMMMIC X 1 XCMMMM- 

MIC X 1 XCM. 


_ 3 Tathis Table theupper numbersare Tadjees of 

Exponents of termes contunually proportional fi 

4n ninir both wayes ©; and are an; Int x ni , or whole 
neimbers,adfirmative; in _m_ or fractions —_—_ 


%. 


2 The Key of the Mathematics * 


The Progreſſion-15.1n decuple 74t5o or proportion to« þþ 1 
ward the-left-hand ;- and. 1n ſubdecuple coward the h 
right hand + according as the numerall letters do>F* 
ſhew. The Progreſſion therefore from the unit in 
Integetrs"1S .I1, 10, 100, 1000, 10060, &c. and in 
PArtS, 75 3255 The man GO 
3 And after this manner in all pther Progreſſions, | 
whether the termes increaſe, or decreaſe,their proper 
Indices are to be ſer over them.” , | 
4 T have indeed mage chojce to frame the table in 
decuple proportion ; both'that the valors of all num-F 
bers (be they Integers; Parts, or mixed) maybe eſti- 
mated by gradesand: periods; ' andalſo becauſe' this 
decumall: Logiſtic or acconnting is for Aſtroriemicallſc* 
calculations mucticafierand neaterthin.that Sexage-jſ© 
naric gomamenly.in ule.; which he plainly perceived, 
whatſoever he was , that firſt reducadithe Canon offlo! 
Sines from a Semidiamieterof 60.partsiunto r, with 
circles or ciphers annexed. I wiſh the ſame. alſo 
were done\n all ether Aſtronomicall Canons. | 
5 Decimall parts are written in one line, with-the 
Integers ; and are diſtinguiſhed with a ſmall reQan- 
gular line which therefore is called Seperatrix, or the 
eparating line. And as in Integersevery degree from 
the unite place is increaſed roward theleft-hand by 
decupling : ſo indecimall parts every. degree. is di-ff i 
miniſhed toward the right hand by ſubdecupling. | 
_ 6-.'Detimall/ parts take their denomination from 
the place of their laſt. figure : as 0,5..are 5 tenth] f 
"hs " _ © parts} 


Ytion to» 
ward the 
tters dos 
e unit in 
- and" in 


Treſſions, 
Ir proper 


e table in 
allnum- 


ye eſti- 
auſe' this 
Bomicall 
* JEXAge= 
erceived, 
Canon 0 

'T, With 


UNe alſo| 


with-the| 
. reQan- 
x, or the 
reefrom 
hand by 
<e.1S_di- 
ling. 
on from 
5 tenth 
parts 


new Filed, 3 
arts : ©56are 56 hnndred parts, 0,056 are 56 
honſand parts : and ſo if there were more places of 
Darts. 
7- Circles before Integers , and after decimall 
parts; are of no value : but after Integers; and before 
decimall parts (that is, being on either ſide next to 
he ſeparatingline) they retaine their owne force: 
for they conſtitute degrees,. by which the valors 
of the figures are eſtimated : as 0005 ſignific only 5: 
and o,5000 fignihe 5 tenth parts: _ 
8. Wherefore in writing decimal parts the ſepa* 
ating line is evermore to be ſet. down:and if any pla” 
'S happert tobe void, they are to be'filled wp with 
circles : ©,00005 are 5 hnndied thouſand parts. 
9. Thefigne of adding or of adfirmation is + plus; 
orpl: a8 24 rby<. to a ht 

0. Theſigne of diminiſhing or of Negation, is 
= MINUS, or-M1: aS — 34, are denied to be at all. 

Ir. The figne ſtill belongeth to the magnitude 
following, before whichir is ſer. And every mag- 
nitude, before which the ſigne of negation is Not pre= 
fixed , is underſtoed tobe adfirmative, and to have 
the ſigne +,though it benot expreſſed. | 

12+ And note, that I uſe the fignes + and - when 
one ſingle magnitude is adfirmed or denied. of ano- 
ther ſingle one; but T uſe the ſignes of parid (nj, when 
x compound tmagnirnde is adfirmed or denied of one | 
ſingle : or contrariwiſea ſingle of a compound. - 
| | _ B 2 13. Mage 


Coos 
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13. Magnitudes may be ſignified , eicher by num- 


bers expreſſing their meaſure : or alſo by Species. as a 


line7 inches long, may bee ſet downe either by the 
figure 7: or by ſome one letter or note, A,B,C,&c. or} 


by ewe letters placed at the ends thereof, AB, BC, 
CD, &c; at pleaſure +;- ſo that you keep in mind for 
what magnitude every Species is ſet. 


I 4, This Specions Arithmetic is more appliable to| 


the Analyticall art, ( in which by taking the thing 
ſought as knowne, we finde out that we ſeeke ) than 
that Numerous: For in the Numerous, the numbers 
with which we worke, are ſo, as it were, {wallowed 
up into that new which is brought forth, that they 
quite vaniſh., not leaving any, print or. footſtep of 
themſelves behinde them. But inthe Specious, the 
ſpecies remame withont any charige , ng the 
proceſfſe of the whole worke :. andſo doe not onely 
reſolve the + orgs in hand; but alſoteach a generall 
Theoreme 
magnitudes giver. 
-  >CRA'P. Il. 
OF” ADDITION. 


To "PEE ber found by Addition , is called 


the Summe, or. the Aggregate. as 3 and7 | : 
2 Additen begins ar the right hand, and wriceth | 
L | 4 "® 


are IO. 


or the ſolution of like queſtions in other 


e£ A. $3 


rby nun 
IECIES. AS A 
er by the] 
}C,&C. or | 
, AB, BC, 
mind for 


pliable to 
the thing 


ke ) than 


numbers 


allowed 
that they 
otſtep of 
ous , the 
ving the 
ot onely 
generall 
In other 


new Filed, 
he particular Summes of the ſeverall ro\ves under- 


- every one in its owne place. 


. In Addition , all the wi 


rker, areequall to the Samme, 


ths Specious Addition Joyneth together all the 


Examples of Addition. 
37941236 17. 135. 

5842_ 9 0 

947,08 dS 1-4 
47207439. © = 

48,5 284 10 
1009485 599 


given being put 


3 


4 de 


# 
6 


I0 
b 0 


magnitudes given, keeping their lignes, 


ts 3A 
adde. A 


- 
D -A 


A 


T Samme3 AFAFA-A 


that is 4A 


to A+B|A+#B 
adde A-BIA-C 


o 


0X 22 


| $9 in the Addition ane 
Sumine 2A2A4B-C olodiee. 
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Sig Crap. I. 
- OF .SUBDUCTION. 


1 I HE number found by SubduRion ,- is called 
the Remaines, the Reſt, the Difference, or the 
Exceſſe ; as our of Se 3, there remames 4+ _ .. 
2: Snbdu&ion beings at the a2 44s hand.,. and 1 wri- 
teth the particular diffe the ſeverall rowes, 
underneath eyery one hg owne place. 

3- In Subduction, the number tobee ſabdudted, 
together with the die rence 1$ quall. co the number 
out of which. 

| Examples. of SubduRtion. 
347206836 37944236 171. 138, 4d: 
_ 6807592 94710. a... -.-#- x6 ; 


—  — 


349399244 2847156 7 16 9 


4 Specions' Subdudtion joyneth' together both 


the magnitudes, chahgin all the fighes of the mag- 
ns to be ſubduRted, 5 gc To 


A-E_ 


þ 


ain, pap ry Y81 gear ng Py AY 4k ed A 


=> h=s my os 


take ke A FA » /; Ws 
Reinains 4A-A 3A- SA| SAF3A SAT3A// 
that is JA -2A | $A 


outof A A -Y in cds F— 


P © 


take, B4C |B-C Subd 
Remains EEOLH of Indices, Coe 


Cru P, 


is called 
>..Or the 
nd wri- 
Ll rowes, 


ducted, 
number 


and the Sides. For, the 


"2 aew Filed. © 


5 5: Q& $3 FG 
OF MULTIPLICATION. 


T. F HE number found out by Multiplication, is 

called the Fatus, the ProduR, the Reangle, 
or the Plaine. For one of the numbers propoſed is 
taken for the Longitude ; the other for the Tatitude. 
And the nuinbers ſo multiplied are called the FaRtores 


| eateſt power of two mag- 
nitudes is a quadrangular” figure contained 1inder 
thin, krving all right angfes , and the oppoſite fides 
parallel. OE Een 5 9h 

2. Multiplication begins at the right hand, and 
draweth ( that is, multiplieth') every figure of one 
number given, itito every figure'of the other num- 
ber ſeverally : andar the laſt gathererh ragether the 
ſeverall products into one ſumme; having diligent 
care of the due places. . And -if Iacimel{partobee 
mixed with the numbers propoſed, ſomanyef the 
laft figures are tobe cut off witha ſeparating line, as 
there were places of parts in both the Factpres.,.. For 
in Multiplication the Index of every particular figure 
of the Produdt is found by adding together the Indi- 
ces. of the figure multiplying and the figure multt- 
plied. Thus 58,7 3 being drawne into 600,maketh 
35239 : fot thelijdex of the figure. 6;1n-600,, 182: 
and the Index ofthelaſt Figure 3/5 $7306 AGE 

| 4 
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 thetwolIndices 2 and 7; there will beo for the In-il- 
dex of $ the laſt figureof the produRt 35238 : which 
therefore pertaineth'to the place of units. And the 
like maniner of valuation may be made of every pas- 
ticular of the produdt. 

3- Ih, of the nambers propeled, one or both have 
circles 2 med tothem on the right. hand : leave 'out 
the circlesand ſo multiply : laſtly, take into the pro- 
du&tfo many places more of Integers, as there"were 
circles Ieft out in both the Pattores. . 

Maplin "Avant its car of the 
numbers multiplied , {disrtheother ro the produtt: 
as if 4be drawn into 6,the produR will be 24 wher 
fors Ie 4336» +24. OT 1:6334-24+- £ 


Examples of Mleiphication 

4576 $8034 35Þ. 

2EBOn vt Ihe ng 

9152 we Fe 224000 ;\ 
41184 hohers | 
36608 232136 58,73 
Ss 27566 150 600 

eb F490 OS 35338 


. $A > Sta Wi ws very uſcfgll 


io, inte; ; Ifitw eto 
| have dn&not intire , burdiminifhed:by cut- 
ting off lon omsef che aft fignrs: = ſer rhe unit anitp & of 


the 


| FO [7 0. NI >" 
_ the leſſer number under that figure of the greater 

whoſe Index isequall to the number of figurcy,cither 
ro-be cut off inthe Integers; or to be left uthe deci- 
mall parcs; and the other figures ef the leſſer number 
ſet under the greater number, byt the quitecontrary 


2c the The 
 : which 

And the 
very pas 


oth haves -way, Then in multiplying, beginne till ar che figure 
cave our} of chegreater number, which ſtands above that figure 
the pro-ſif of che leſfer number wherewith you multiply ; yet 


having. a regard:ta that increaſe which wayld, ariſe 
out of the following figures of the greaternumber,Qf 
ze of thell this abbreviation;there-be fours Cafes. -_ 

Yodut :f '- CſeT. If you would have the pro- 246,914 
4:wher du pure from all parts + ſer theunit- 9.245 23 - 


place of the leſſer, under the unit place " phe: 
123 


ere vere 


- of the greater, As in the exatnple, 
246,914 being \multiplicd into 

25,279 produceth 8 7 0.$Jntegers, . 17 

20 5; | withouranydecimall partsatall. -. "$708 


-2 {aſe 1. If you wonld have the 246274. 
'o- produt , with certaine places of 72153 


parts, ſuppoſe foure : ſet the unit '4 407420 
place of the leſſer number, under x 2345700 
'the fourth place of. parts in. the 493828 
'grearer. As in the former examiple ' ,* 154#$40 
the productihall bee $7 08 6568, 


'najxt with faure places of parts. 


10 The Key of the Mathematics | 
Cafe HI. Tf you would have the pro- $0902 

dad ſhortened by certain places of In- 5 789 3 
ers, ſuppoſe five \: Set theunit place *24277 | 


of thelefler number, under the hfth 28x 
place,before theunit place of: thegrea- 647 
ter. | Asin the: example,/80902,, the 63- | 
fine of Grad:'54, is to be. multiplied::- ++ 7112944 | 


by 39$7 5 the:ſine-of Gra: 23 :36. 53356” | 
(which is the Sunnes greateſt decling- 5 
tion) the produtwill bee 3 2 2 66, 

the line of the Sunnes declination in . 
CE 249. | 
Caſe TV. If you would have the produd ſhorte- } 
ned by certaine places of Integers, ſuppoſe five, to be | 
repaired againe with ſome places of parts, ſuppoſe 
foure. Becauſe 5 + 4==1 : Set the unit place of the | 
leſſer number one place, before the unir place of the 
greater : a$.n the example, the ſine 42262 | 
42 262 is multiplied into 0,0064, ſo 46000 


that the five laſt figures of the produt m—__ 
being cut off, there may bee reſtored \ 


foure places of parts. The produ& ſhall o 0027 | 
'be © 0 027. _- | 
{ 6. Speciows Multiplication joyneth together both 
the magnitudes propoſed, with the note, into, or n 
or.«, or for the RC without any note atall, i 


the CI be ſet downe only with one' letter. | 
i 


And 


the ſignes of both bealike , the produRt "_ 


aw Filed, Ir 


be adfirmative ; but 1f they be diverſe, it ſhall bee ne- 
7893 gative. Andit is declared by this word; into. And 
4277 {| notethat Ain Az or A*A, or AA is Aq. AAA, or 
728k AqA, is Ac. AAAA, or AqAq, or ACA, is Aqq. 
647 | AAAAA, orAcAg; or AqqA,'isAqc. "AAAAAA, 
6.3-* JF or AcAc, or AqqAq;or AqcAzis Acc. &Cc: For eve- 
4 I} ry-upper poreftas- (or power) 'is made of two inferi- 
266 - } our, whoſe dimenſions put'together areequall to the 
dimenfions of that _ As many as the magni- 
tudes multiplied are 5 fo many-are the dimenſions of 
their product::: -: | ; 
Lorre. Y Draw A : [A+E- -jJA-E |A+E+TI- -|B+r 
_ into . E- [ 8-1-4 A-. 
ſuppoſe | Prodaft AE}BA+BE|BA-BE|ZA+ZE+ZIBA+A 
> of the | 
» of the } Draw-3A [AE JAE [ATE AtE 
2262 | into 2A |A JAE jA+#E. |A-E 
5000 | Produt6Aq Aqt}AqEqAqiAE | |Aq+tAE 
"2-0 +AE+Eq''-AE-Eq ' 
3.3 Aqr2AE+Eq Aq—Eq 
O02 | 
: Afﬀeer this manner, magnitudes conſiſting of twe 
rbork || letters, are multiplied. As if the fide AB+CD be to 
ws. bedrawneinto it ſelfe ; the Produd ſhall be ABqt& 
1, if | 24B»CD+CDq: whichis the quadrate thereof+ 


Cyr: 


The K, Vi of 16:4 6o—age 


_ Crap. V. 
OF DIVISION. 


"HE. number found ou Divi ll 


:: the 


= iviſion begin ac ei eral ponkd AE 
| me Gees of the'whole dwidend di- 
| Riinguiſhed for the firſt dividuall ; anumber not lefſe 
than thedivifor, and ywritten thediviſor under i eu or 
atleaſt imagined ir to beunderwtitten; raketh every 
gre the diviſor ,' one of the figures ſtap- 
—— VE, Cay; as ofteri as may be. Then hi- 
Pa Far lied thediviſor into the quotient found, 
ubdated the prodadt out of the dividuall;it ſer- 
he pay un the diviſor zntothenexr place :. gud in 
{ame manner frameth a new diviſion: ayd 
cill4g SAO Lone over the . whole din 


i arp non $i ang nuſt 
oof 


-to 
eee i unit place of the r" Bing: For ROW 


ſion | 


a Fo, ,c © todd pu A as fuk, 


A © ©, a, op 


a. 2 © hut} 


iealat figure of the Quo- 
tient is found,by wc borigr dear divi- 
ding,out ofthe Index: the figure divided:So'1 7 1; 4 


being divided by 8.5;7+,giveth 0,2 for the Quotient. 


For the Index of the firſt dividuall; ure I7,iS 1; and 
the Tndex.of- the firft- dividia £6 res, is2: Tal 
2 out of 3; thereremginerh T. Index of the firſt 


figure; which therefore percainec to the firſt place of 
ks cr ry” [roy "ug 

3: 'And 1 diviſor have circles joyned to himat 
therighr handy amitzing the circles, and cutting off as 
many of the laſt figures: ym the dwidend, ler the diviſi- 

en be made in the remaining numbers... In the end of = 
the diviſion, both the cifcles omited, and the figures 
cat off are tobe reſtated... 

4 :In Diviſioo,as the Diviſar i ist0anunit,ſo is the 
Dividend to the Quorient- : or, as the Dividend is to. 
the Diviſor, ſo is the Quotientto an unir. As 24 
divided by 6: the _ Cl be 4+ Therefore 


= hh And 246 Genie l 
5. Ita pr two magnitudes, 
yy” of thera ſhall Sul (ordivide), it by the 
o | 
-1G. In Multiplication and Diviſion , an unit alters 


nothing. 
7- If a ke del «oder, and the fame: 


divide the proda&t, nothing gomes of. it. Far what 
Macplcaen makes up». that Diviſion Uundocs. | 


A new Filed, FS 13 (0 
x fionche Index of every | 
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> Wherefore i in the adplication of one magnitude to | 
another, if the ſame magnitude be both over and un- | 


der the line, expunge it, in both places. 
| Examples of Diviſ ION 


127 


237 


12 
892tzt7 


25 07 297 )E8773507563008413 | 


ag7 4783x3768 


2376 _ S924 xs 
THES. 
297 
1188 


127: 


2/992 
AGES 
$8034) C7566, X5(471 5 
 azarze680 


. g26237 
T1-1-c1 


 C000)43320/765 
720,127 5 


yan oy = 


8. Sometimes anumber is required to be divided 
by an irrationall or infinit number, whether it beInte-.- 
J ger or mixt: Andinthiscaſe, taking as many of the 
| | poky figures of the diviſor, as will ſerve your pur- 
poſe, for the firſt diviſor, by them divide the number 
propoſed : then for every particular following divi- 
© ſion , leſſen the diviſor by cutting of, towards the 
J left hand, ſo many of the laſt figures, untill you have 

J found a Quotient large enough. As if 467023 be di- 
. | vided by an infinit number 357j0926425-,the Quo- 
| tient ſhall be 1307185 almoſt, 


- WF 

3 OF 

280 

| t@gggg _ 

357,0926425-) 457227 .1307$5- 

DT 357993 

 T@7127 

i590 

286 


S This is ancxcellent contraction of diviſion , and 
1 of exceeding great uſe in Aſtronomicall computati- 
J ons. As if y 137638, you be todivide 126223 
drawne into the-whole ſine, that is, increaſed with 
five circles: put to it,only onecircle, and for the four 
1 otherlefſenyonr diviſor; as © * _ 

137638) 1262230 (91727. 


9. Speciows 


= 
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9. Spetious Diviſion ſets the dividing magni 
rade under the dividend , with a line drawne be- 
tween them; Then conſiders, whether in their com- i 
poſition any one magnitude multiplieth both of 
thern, and{trikes it out in both. Now Diviſion in 
the ſame ſignes giveth +, but in diverſe ſignes-.And 
It is declared by this word, to. 


Adplic AE BAc 'BA+A|BA--CA 6Aq.. 2:2Aq 
to A114 SIR" 2A 
Quotient E 


BA | Bri | A J2A 2A 


Cuavp. VI. 
OF PROPORTION. 


Is I of foure numbers given, the firſt bee ro the 
ſecond,as the third is to the fourth:thoſe fonr are i 
. Called proportionall numbers. Now the being or ha- 
bicude of one number roanothtr is found by dividing 
the Antecedent by the Conſequent,as the Ratio of 3x 
to 7,15 43, that is,quadruple ſupertriparting ſevenths. 
3» Wherefore , if amumber naltiply two nfm- | 


32! | bers, theprodudts ſhall be propotcionall ts the mim: 


bers mulciplied : And if a number divide two mim? 
bers, rhe Quotiencs ſhall bee proportionall to the 
mutibers divided. As , 7 Gs 
7.253. ..., 2$(7-; B. BA... : AB(B. 
+93.36.64) 36(9109 A*2 ca *VeA(C. 


3 Wheres 


wow Filet: * Y7 
m39n!- il - Whereforeif fourenambersbe ca the 
wane be- lp rodact of the twoextreames is equall to the product. 
eir com- of the rwo  meanes. ' 7:9: 7646954; 28 5260. bur 
both of £984==9 744. $7 7 
viſion in fl -- 4- From hence followes the Golden Rule < Þ al. 
ed) ef Proportion. -If of three numbers given, the. 
eQangle contained tinder theſecond aod tlurd, be ad- 
lied to the firſt : that is, Tf the ſecond mnlteiply the 
hird, and rhe firſt divideche product ;z.,ghe quotient? 
- Whall be che fourth proportionall/ to.the thre 
-{Wers given. - Let the three numbersgiven IS: 
and for the fourth number ſought;pur. Q-:.. 
7-9::28.Q. -wherefore TRe=g na, 7 


Hy Als. rate _ 2 that i is it. 


5. Three numbers beinggiver, Sl ablinde: out "the 
to the Fourth proportionall, the two firſt doe itaplyaRation, 
four are ſnd the remainder enters the queſtion , and-in.diret 
'g or ha- roportion the firſt terms! .Cor Diviſor);:18'- bome« 
ſividing rene to that terme by*which-the- queſtienris:made : 
rioof 3x (Put 1N ReciprocalE.Propdftisn,. the; firſt rexme 
venths, Kor Diniler) is itſelf char by which the wag is 
. » wnagac - 
en 6 Bind Proportichvis; whenthat exmes ; by - 
zo mim? (yhick che Queſtion is :made; the greater it 1 wo, "the 
1to the (Ercater- it requires che: fourth rags; [the 

fſe i its, the leſſer. --:; 77 


AB(B. 7; Reciprocall Propo oporrign is, wh 
na 


2A(C. NS NET RRIEH thegr 
Where« 
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it requires the fourth termie tobe : the leſſer it is, the 
greater. 

$. Continued proportien=z, is when all the mid- 
dle terms between the firſt and thelaſt are both confſ.- 
quents and antecedents of Rations : as $ a1 2,18,27, 
are—— _ I 2::12.18::18.27. 


ELOISE gc Gare ;- 


Wert oF yr leh teneÞ-pr hears rogrel- 
fion be Z: then Z=v will be the ſamune © pr 
antecedefirs} anil Z-o,the ſam of all the conſequents 
9, C_— icudes be pro os Ae: 
B.S. © beproparti terned, 
bs av {boned and Divided, and] 
Converted, andin Mixture. 
| AB. e- = 
- Falter A. Brig, 
4 ER Any. 
' +230: «£2. 
7 7003 ASB.B::nd8.6. 
” "1Iivid: :  A>=#-2:tB=£e2 
or. A-B.B::a-8-3. 
Converts” AA+2::B.Bt". 
| © of: "AAtBaanth 
© | 1 Maxtwre:A+2, A=mBi6.B-2- 
'L or. AtB-A-B:: :et+3.e-þo - 
To.IFrieyer omar riagnimdes be proportionall, 
itthall be 48 vicof the antecedents is tot conſoy x 
yo J 


Sew. Filed, Pa 19 
it is, the I cyent ſo the ſiunme of the antecedents tothe ſamme 
. . ofthe conſcquents.If irbe A.e::B,&::C.y::D;5: Then 
the mid-El yi Aa AtB4CtD dt345+d, 
th conſ.-. A.e::B-2;nnd compounded. 
231 8,27, Foy AB. % B.8&)C.y, And 
A+A+Cnt8ty:(C)D:f.&c. _ 
Alfo in continual preportionalls; «.8;:Z-=,Z-,. 
| WhereforcaZ- «q=fZ-n.or gZ-4Z—f=-aqHence 
rme-be « by ie way we may ſee how tofinde the ſame of 
: progrel all the termes—:-, orof progreſſion Geomerricall,by 
2) the | 


Ml a Bog _— 
rlequentsF rale (EIS, Ye = = 
dem --27; If the anteoddemts of many proportions bee 


4-4. an P1a;then a3one of the antecedems is to the fiimme 
Iaee, WY his conſcquents: ſowill theother anrecedenc bee 
0 the ſamme 6fhis/Ler itbe A. B::<.8.and A.C:: oy. 
nd A.D:«.0 Then A.B4C4DrebtH 49. it appens. 
«th out of the former demonſtration,the rermy being 
4M e gonſcquents of two Rarions be*<quall, 
they are reciprocally as their canſcquents.”. | 
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- 15 TheRationoftheantecedetit to the conſequent 
is compeanded.cither of the Ratisri of the anteced 
toa third, and of that third; to the = mw 
the Ration of thethird tothe Lg oe 
antecedent to that third: A L0H ec 97, 
Age 7 Fo | 
EIN Allo 7.9::% eapto> it MACS 
26. The Invention of the" fourth : k propori i: 
termein Aſtronomicall-computations./ ' 
- Ifroccocobe the firſt terihe, the: fourth Proport off, 
nall is found by 5, Chap. IV. Caſe 3 AS :..,; 
:  To0O0o, 89903::39875-32260- ft  N, 
If 106000 be the Wit? -Frounl the fourr 
proportionall is found by 8.. Chap. Ve 75.77 ir 
137658. 100000331 26225191706s;- ; FL. \ 
17, , ) The finding outofa ppc, by:d 
difference of rap rembers gingn." and! IE REY < 
Profthaphereſes.:: -.* 
- In the Prutenic tables, At Gr-62 4, the. a 
of the Moons firſt Epicycleyche Profthgis Gn 
ablative. and chediffercnce there. Pen c/+n i 


mack 'oF that difference Df FoNtd, to the 
| mulie,Gr: : 62,5667 *6 


" yi4es -F> 
4. 
OC" 


Io: og nahos; bn Chaperv 


= | Gr42031-be nequired:T They next tlefſe inthe Cation is 

zen G55411786 » anſwering to the Anomalie of Gr: 62: 
lf And the difference there is Gr; 043 ze, But 412031 
A — 4.1786=—0,024 0245 lay thete 

00433-00245: T. 0566+ ee added to the 
Gr:62. And the Anomalicought for ſhall-bee Gr: 
\F 62,5 66+ 
ee 138 The converſion of Sexageſimal i into Deci- 
att Y | Fookg and contrariwiſc of Decimal Hats into Sexage- 
: "8 
4 22 FEY Sexageſ mal parts, fppoſe 45, are ned. om 
the four] Decimals, by dividing them by 59. -And. contrarily 
--.17 +; Decimall parts, appoſe'0.75,, arccurned inte Sexa- 
2:3 4 primes, by multiphing themby 66a, As 

Jo- 4] 5: iT, Wes i 
"—_ 1:0(75::60.45- 
- Atta Divifien by 60 ſets komirdaanic Fineone 
08M place towards the left hand : And Multiplicatien:-by 
2. GO ſers forward the” ſeparating line one place.to- 
wards the right hand, : which rule is worth the ob- 
ſervation...” _ 
PHE » +» Batif therebemore Sexageſi mall ſpecies jojnbl to 
TV.Sef Integer ſuppoſe 127*32'00" 09” 45": you may wſE 
ID os, Under the Integers 127, {et the 
Sat Frecierin-an oblique deſcent” : Thetr'be-- 
15+ :4.-: } ginning at the loweſt, divideevery of cher egnitinus 
De Or, WER And ſetting the quotientsoyer their heads, 
a C 3 joyne 
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Joyne them,to the row next above, untill you came to 
the Integers. | | 


12753337 $4722+ 
32,99279833 33+ 


And onthe ocmtriry; ifDecimal parts begiven, il 
poſe 12715 333784729,you ſhall muluply chem con-B 


each fs, and write the rodudtsinderneath, in 
_— of one tawards the right} 
that the defcent may bee compleated. 


View the example 
CE Gt pied parts, 
Grad:236 4276, areconverted intodecimall 
parts ofa Day; dividing them by 6)2 364276 
360,that is 6:60: And contrarily, 60) 39,4046+6 
decimall parts of a Day, ſuppoſe 96567433 x60 
0,656743332 are turned into Degrees. multiplying 
drply, 360, that is 60»6, View diligently the ex- il 


ces of the ZquinoAiall withdecimall parts, 
[f Grad: 336 4276, we converted into houres, 
dividing them by 15, thats 355. 


And 


u come to 
"wich decimull parts, ſuppoſe 5) 78;Bogs» 3 


13 3:*60 
plying 


zew- Filed, 
And contrariwiſe, Honres 3) 23614276 


x 5176184, are converted anto 15176184*5 

Degrees, multiplying them by 15, that 18 3*5- 
Honres with decimall parts,ſuppoſe Ho:15,76184, 

are converted into decimall parts of a Day , dividing 
by 24, thatis 4*6. ' 

And contrarily,decimill parts 4)15176184 

of a Day , ſuppoſe 016567433t, 6) 3194046 | 

are converced into Houres multi» —06567433t- u6 

plying them by.24,thet is, 6*4- | 

A Colle&Summe, ſuppoſe 191374, is convented 


, into an Expanſe, dividingic continually by 60- 


And contrariwiſe,, the ſame'Expanſe ſumme 53 
09,34, is conyerted againeantoa Collett, maltply- 
ing it one by 60. | 

TIE I91 oh 
60) 3189/3-.=60 
5310 


Ri: reno if the Colle fu be of units,name- 
Iy 19137 LA ment 53” 09349 that 13,53 
ene ſeconds,9 or. :Primes _ 34 units. __ if 
ns > ſexag elimal ſeconds ; 5 
anſe will be'53*3934"- 
Re The om: Proportion was the equality of 


Rutions: and is called Geometricall : There 1s anc-. 
C4 ther 


24 ' The Ke of the Mathematics 

ther proportion called Arichmeticall, which is the c-Þþc 
quality of the Differences : namely when as in foure jþ 
rermes, the Tame is the difference of the third and the 
fourth, which is of the firſtarid the ſecond: . As 7.4 & 
12-9:0T 7-73 and 12 12-3. ;/are Arithunetcally nh 
portionall. 

' . 20. | Wherefore of foure Arichmetically propor- 
tionalls , the ſumme of the extremes, is. £quall to, 
the ſurmmeof the meanes. /'For 7+12-35=7-3+12- 

- 21+ And if, of three numbers given, the ſecond be 
added to the chird; and the firſt taken'our of the ſam, i}. 
che Reſidue tall be the fourth Arithmetically proj 
portionall. As if there" be* givetv7;45 ou 12: then' 
will 12+4-=9 the fourth number def 

22- "There is alſo acontinued lat Pre 
portion; or Progreflien;* when all the termies:from 
rhe firſt;doe continually tHewith thektne difference. 
As 4,7510-13,16,19 8c. The common differenceof 
them all is.3+- For in this ſeries, rhe firſt terme(and as 
it werethereat) 18 4 :-the ſecend conſiſts of the firſt 
and one difference ; the third conſiſts of the firſt and 
' two differences. And enerally every terme conſt- 
" ſeth of the bſt and a fagen= of di erences , whoſe 
number is lefſe by onerhan 4 par 0 the rermes. 
For example. the Tele terme (hall be made 2 : 
of the firſt and tavelve differences, whoſe-fun 
36. - therefore 4436, that. is, 40,,.1s the thurtee 
rerme. * _ 

Cl j Ifin Arihmerical Progreſſion t the it OY 


h is the c- 
S in foure 
d and the 
AS 7.4 & 
ally ak 


- propor- 
£quall to. 

—3T-I2- 
econd be 
the ſam, i 
7 'pro- 
: then 


ell Pr 
es:from 
Frrence. 
renceof 
(and as 
the firſt 
Irſt and 
e COnſt- 


whoſe 


ine þ 


he added to. the wm chin "a P.-E the 
vumber of the rermes; the product will be the double 
umme of the whole Progreſſion. Namely 40+4 into 
3672 which is rbyſumme donbled, - 
: 246 If over @.ſexqes of the rermesn Geometrical 
" ogreſſion, be ſer, for Indices, a/eriec.ot any.termes 
n Arichmetieall progreſſ ion: roevery fourentimbers 
aken in Arithmericall proportion, there will an- 
wer foure numbers Geometr? "on proportionall. 
Indices, 6+.8-04.12+ .14+... b6+,. 1+. . 20» 
Acrmes, '$+.15-45-135- 405: Tre 3645: Lg 


becauſe 1CHIG-6==80; It wilthe — bak EE AGF 


rom henceit appearcth how to, TOI any terine 
\Geometricall Progreſlion. .. ... 
-25» There is alſoa third Proportion - called MoG- 
all; when in foute numbers,as the Firſt is to the 4", 'b. 
0 is the difference of the firſt and the ſecond , 
he difference of the third and thefourth:as 5,8, 12 Hon 
= = Nail proportional. . Becafiſe 5.30::8- $430 
22:3-18: Likewiſe in Fpecer,, A,MN;E.. Let it be 
VE: :M-A-E-N-. Wherefore, AE-AN —ME EO 
Cheſe termes beingrightly ordered, the'rple will be 
: ACE AnddtEA. Tn words thns / If the 
Hlecontained under-the. ft and third rerms.,be 
livide Fby the exccfle of rhe firſt doubled: aboverhe 
econd ; the quotient will be the fourth cerme in Mu- 
ma og _ Wherefore? tt. bchoveth-the 
rermes 
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termes ls tobe given, that the firſt doubled may ex 

ceed the ſecond. * "271 

| CHnavp. VI... : 

OF THE GREATEST COMMO 
MEASURE: Whereby unmbers given are 


reduced to the leaft termerof the © ' 
fare Ratins., 


1- *T HE Greateſt commen meaſure of two nur 
bers is found but, by the continual diviſion of 
the greater by the lefle , and againeof the diviſor by 
the remainer : for that diviſor, which firſt meaſarer 
. his dividoall without any remaines, ſhall be the grea 


'+| teſt common meaſure of both the numbers given: As 
wo | of thenumbers 899 and 744 the greateſt comme 
| {> meaſurcfhallbe found 37- 
Ei: 34 3:50: $$4- 255 
31) £24)r55)744)899 (F474 
| . Ea4 X84 819 744 
ST © Numbers are reduced to the leaſt rermes of the 
Game ration, by dividing them both by their greateſt. 
common meaſure, as $99and 744 are reduced to 29 
and 24, which are theleaſt cermes in the ſame ration, 
. both of them being divided by 91 their greate 


—cammon meaſure. $0 EN are reduced to, divii 
/ 4Kcc 


ding both termes by 3A. And55— 


" mew Fill, 29 
AG og 2:4: BA;: 

; - dividing bath by 2 Aqq. Likewiſe 5; is reduced 
o A, dividing both by B. For that which Multi- 
plication makes up, Diviſion diffolves. 

3- Wherefore, if the greateſt common meaſure of = 
o numbers, be 1. Tholeviebbers are called Prime, 

Dne to anether : And they arc theleaſt numbers in 
he ſame ratien. As 29 and 24. 

4. If a number bee prime to both the numbers 


wo num-ſnitiplicd,: ir will be prime to the produ& : From 
iviſion offf|ience the worke of proportion 1 


y oftentimes bee effeted F-: 2 : 5 
h ich more eaſe, as in example. XT. 8 :; X5- 10 
the grea-}},” 5- Bur remember diligently, «fs ofr:n ar any 
riven; Aff ation,or Ration, pv that you firſt reduce tt 
commMc 0 the leaſt termes; AS 195 to xt | 


' Cr a y». VII. 
OF PARTS : whith areal/ocaltedfrations 
or broken numbers, 


r grcateſiſſ;. A Nunit (orany Integer whatſoever ) may in 
ved to 29 A minde be divided into never ſo many equall 


te retion,Sparts: which parts take their denomination from that 
: i Fwmbes of them, which the adit containeth : as if an 
, -: Fit be conceived to be divided into two <qual. patts, 
key are called Seconds; if into three, Thirds : andfo 

J frhe reſt. 4FS8 
3» Parts gre written with two termes , —_— | 
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* {mall line drawne between them : , the lower: of 
which denoteth the unit divided into ſomany « equz 
| wlny zand is called the Denominator- ..But the 7pp 
ewes how many of thoſe parts are {Ggnified :/and 
therefore; called the Numerator. . / 
Frgronyn- Gut fant 
FR 5 Denominator ded into five. _. 
3. Therefore what Ration the Numerator bath t 
the Dinominater . ar {ame hath the wh ity han 


10 4a wir, ; v 


45 :pTI.' RS: v. I 


4. And becauſe everyRation mp bereptid 
innumerable ſeyerall rermes ( the greateſt af. which 
can neverbegiven) in.che famehabimde taoneano- 
ther; it followes, that the ſame parts may be deſigned 
not only by the ſamegumbers, but alſo by infinit c 
thers, as the Portion cal #ixcunx is not only fig 
nifſed by *( which arethe lea termes in thatRation) | 
bur alſo by $2.20 2:9, and by fo many numbers c 
can be made by mulgplying 5 and I2 into any ache | 


ann 2 fr 2. .Chap.6 


fore: the [c Ke times of equal U pans or fradti 
ons fe ptoporricnat BF concritin of 
6. Likewiſe, i ths Numerator: fie parts be Ieſſ 


aha the Denomina or,the parts ah > lefſe then an unut: 
Fequilf "they fienifiean finit Yand if , The 
Pers) exceed an unix in the ſame Ration, vs. the Nutme- 

=  rator 


"ew Filed” Op 


lower'off .tor exceedeth the Denominator.. Now they arere- 


my cu duced t co units, dividing the Numetitof 4 the Deno- 
che yppe CR+$ 2, 
ed; and mitator: as ': : become 45. Likewiſe = Ch C+ 


And on the contrary , units arereſolved into parts o 
any Kinde , mulriplying the units by the Denoniina- 
tor of choſe ſame parts; as 1 may be made}, or 8c: 


and 42 will be made=rharis' is *. : Likewiſe wilt 7 


will beco me="4> _ 


h parts, a1 
teger dlivi 
or bath t 
by fignt 


Cuavy. IN... 


OFTHE «<AD DITION eAND $03: 
DUCTION: OF: PARTS. : 


of whit 
Lone 0 
deſi zone | 
infinit 4 


r.J* thi6parts propoſed be of divers ſpecies firſt re- 
duce them to the ſame denomination , dividing 
"Ml the Denominators by their greateſt common mea- 
ſure;and multiplying the termes by cach others Quo 
| tients : Then make your Addition or Subdution th 
-r frac; thoNtmerators of thoſe new: parts having rheame 
+ WI denomination. And laſtly, write that common, De- 

| nothiriator rider the Suthmeor the Difference 

5\ And if Integers be mixed'with the parts, they | 
are noryichfanding to be numbred Teverally apars 

'For: Exarrple fake?? 

Our of 6+ take? 3. and 27s Firſt adde's Cat 
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and they ſhall be 2 a nd EiOart] thatis 31? which: 

being —_ 77» apadr ns; waa 2755 As 
67 ? | 
__ We. |. o 


Ix, tg 
4)r6* 7s is 3g of 6 75 Fe: 


 A#ZB 
To > adde Z, Summe**Z 


Ok of fn ale Remi De ca | 
> 


Cui py. X. 


oF THE Ut LTIPLICATION 
i RP DIVISION OF PARTS.- 


Ulciplication compareth the unlike termes, i 


Fa v7 1245s leaſt) and mul- 
the like termes. 
3. Dig on che lketermes ad mult 


| unlike. |, 
pledge like Ro 
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& And if integers be mixed with the pins the 
ategers are to be reſolved into _ 


I RES: 
i WhichS; 
2733 A 


- | [4 

Tg. $'8:.5 k 

26 cog make TY eas” - 
4 3 | 3 | 

x3. PP 

L I into F — makes An I 164 

Be 


+DA4 he Pk Hh mnt 

D | A 
,, CE Ao © to -6 Snakes 

E BY 
My | | par robs 

; 8 

s rs Inn 18 9 tz. 
000.4 bo D DE er I 40 
TS: 


We” IN loan CE 


ny x 8C G2, 


A KESC. EESEY 
4 What 


MA Fi 


CD” 5 \ 
"FI +4 «4 . : 8 TY) 
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""4« Whar number is of 21? Multiply 21 by ;.Forffſ 


' T+53231+46-OT 7. 2:42t:6; 


ff 


5. Of what. number doth 6 contain j ? Divide 6 
by 3. For 5.1::6.21.0r 2:7: 6. 24; | 
6. Amongſt ancient 'Writers of Muſique ; the 
termes to be multiplied eichet in,che continuation. or 
;mminition of Rations ,. are knit together in this 


rien wn $e Tr, 

7. The Continuation of Rations is performed by 
multiplying chem, as if they Were fractions. © Con- 
tinue the Rations 3 to 2,2nd 4 to 3: It 1sall one as if it 
were ſaid, multiply/33itit64, the-produt is '2. which 
154 double Ration. Wherefore the Ration of one and a 
halfe coarinuated with the Ration of one and one 
third,” muketh-4donble-: ot as-Myſſitians-ſpeake, Ofa 
Gapente, an 2 Gateſſaron, is mide i diapafor,” * 

8. The Imminntion/ of Rations' is perforined by 
Diviſion: -a$if fronzthe Ration'y 1o 4, be to betaken 
the Ration 4tog:It js all oneas if you were defited to 
divide? by $; and there ſhall remaine 3... For $):(%. 
the Ration of one and one<cjght; which 18 the tmeaſure 
of )a whole Tone. Whenee*the Mulitiahs{ay. That 

he beryeen diapente and diatefſares is a 


"the. 
SMLYY Tone: 


| 


| by 3-For 
Divide 6 
que ; the 


uation.or 
T7 1n this 


"red by 
P & Con- 
1e aS if it 


- which 


2nNe and a 
and .one 


akes Ofa 


ined by 
betaken 
clired ro 
x 2) E(8. 
y. Thar 
4708 iS 2 

Fone. 


wow Filed. 
Tone. AS inthelineer chorde divided into twelve 
parts 1s ſcene _y 


; Cua y. XL _ 
Some eafie Examples , by which , what hath bitherts 
been delivertd, is rendred familiar; and the a 
made ro Analytical e/Lquarion. 


1. V/OU muſtfrftof all know, that both for bre- 
| vity ſake, and helping the imagination-, T uſe, 
almioſt every where,theſe notes or ſymbols of words. 
A and E, fignifie we numbers or magnitudes ; of 
which A, for the moſt part, is the Greater; and E the 
Lefſe. & ſignifies the ReQtangle contained under them. 
Z the Summe. X the Difference, Zq the Quadrat of 
the Summe. Xq the Quadrat of the Difference, Z the 
Sum of the quadrats.X, the differerice of th&quadrats. 
7 theSum of theCubes.x the difference of the cubes. 
A,M,E, Three continually Proportionalls.. AM;N,E, 
Foure.Q:C:QQ:Qc:&c. ſet before Magnitudes in= 
cluded between rwo points off both ſides, ſignific the 
reſpe&ive Poteftates of thit fort. y denoterhk' the 
Root or fide of a ſimple poreſtas, if there ixjtexcede not 
two poirits :' but if the poreftes be included between 
the two points on either ſide,it ſignifies, his-pnivet-: _ 
ſillRoot or fide;which alſo is wont to bedeſcribed by: } 
theletrer b err, as bis —_ of nog 

, fr 
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x/rthe Side of a Reſiduall or Apotome, = isa Note of 
Equality. , | ; 

2- There are two numbers or magnitudes, where- 
of the greater is A, the lefler E : what is the Summe 
of them? what is the Difference? what the ReQangle 
under them? what the Summe of the wy ode 
the Difference of the Quadgats? what's the Summe of 
their Samme and Differenc&@ what the Difference of 
their Summe and Difference? what*the Rectangle of 
their Samme and Difference ? what the Quadrat of 
the Summe of them? what the Quadrat of the Diffe- 
rence? what the Summe of theQuadrats of the Summe 
and of the Difference ? what the Difference of the 
Quadrats of the Summe and: the Difference? what the 
Quadrat' of the Reangle ? | | 


"Theſe queſtions are thus refolved. 
 Zis AFE!Xis A—E. A is AE. 
Z==AgqpEq. X—Aq-Eq. 
ZR Z-XNam2E, 
IEF ZE. 
_ ZK=Aq-Eq=ELX. on 2% 
 Zq=Aqt:AE4Eq XqzAq-2AE+tEq. _ 
ZetXqz22Aqb2Eq-Zq-Xq=4qAE+;Zq-;3XqAE. 
Eq=kqnq. Jo: 
5: Thereare two numbers or magnitudes, whole. 
StunmeisZ', and the Greater .of them is A, what. 
-  istheTefſer? what their Difference ? what:the Ret- 
- angle under 'them? what! the Summe ofthe Quan, | 
ht | ts ? 


new Filed... 35 
ote of Fdrats ? what the Difference of the Quadrats ? 
. E=Z-A. X=2A-Z. E=ZA-Aq: 
zhere- *|&=Zq-2ZA42Aq. X—2ZA-Zq. 
unme Bur if the lefſer of them/be put E. 


angle MWA=Z-E. X=Z-2E. £=ZE-Eq. 
what =2Zq-2ZEtzEq. X—Zq-2ZE. 
meot = 4. There be two numbers or magnitudes ; whoſe 
ace of FWDifference 1s. X, and the Greater of them is put A. 
gle of MWhar is the Leſſer > what their Diffcrence,? what Sumng 
rat of [heir Rectangle under them ?. what the Same of the 
Diffe- MQuadrats ? what the Difference of the Quadrats ? 
mme —A-XZ—2A—X. A=Aq=ANX. 
f the |L=2Aq—2XA+Xq. X, _,2XA—Xg. 
it the But if the leſſer of them be pur E- 
- WA—=E4X. Z—2B+X. X,—Eq+XE 
—45Eq+2XE+Xq. X—2XE+Xq- "509 
5+ There arg two numbers or 'magnicutlcs, of 
hich the greater to the leff=r hath the Ration of R. 
toS. And for the greater of them is pur A: Whar.js 
he lefſer > what's their Summe? what cheir Diffe- 
?'what isthe ReRangleunderthem? what the = 
Suminie of the Quadrats ? what rhe Diff-rence of 'the 
a Re. _ 
hoſe — <= RR Sai R 


thar. Ng SA9 | + _RqAq4SgAg. x —RqagrSgAG 
FRE oc >... Rq.. 


C : Bar 


ts > 
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- Bat if thelefſer of them be I E. 
RE REFSE —= 
Dd rt 26 01 
A ——_ 7, RqEq —_— X= _ SqEq; | 
6. There are two F... or magnitudes , whoſe | T-. 
retangle i is &; and the Greater of them is put A. | | 
"IS > What is the Lefſer > what their Summe? whar their | neo 
200) Differenee?-—what is the Summe of the Quideats? | teſt, 


what the Difference of the Quadrats? << Roc 

- [| rim 

E= Tut _— X= === = | | drat 
gt#q q-&q I A ( 
Z= gHEf "N= _— = 
nn rs | } gain 
ADE | Za ED, X== | vis, 
—D£q tEqq £q- Eqq > any 
X=—_ [7] 


q 
I 4 "=S out of theſe compared many equalities do | .the 
ariſewe will take examples in the Summe and Diffe- | 01s, 
TEnCe. 2 
E=AtE=2A-X=3E4X—H = EEqge. 
A £M- 
== 6 ——_ &C. 


 X>>SA-E==2A-Z=Z- 2E= 


_ Andinthis manner compariſons may be framed | 
inthe reſt, 


Cuar: | 


tA | 


their 


ats ? | 
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» Cyavp, XL 
| OF THE GENESIS eAND ANA- 
ETS1S OF POTESTATES. 


T- B Ecaulſe that all things are reſolved into the 

| ſame parts, of which they are compoſed: ir is 
neceflary firſt of all to know, of what parts every Po- 
teftas conliſteth. Now the Poteftetes are made of a 
Root or Side multiplied into. it ſelfe, ſome certaine 


|| cimes. Fora Side drawne into it ſelfe makes a Qua” 


| drat. A Quadrat drawn into its Side,makerh a Cube. 


A. Cube drayne into its Side, makes: a:Quadrato= . 


p quadrat, which is the quartaine poteſias [4[: this a- 
1} gaine drawne intoits Side ,, makes a quadrato-cube, 
| viz. the guintane || : and ſogoing on ſtill further 


— ,3 
there are made Poteſtates ſextave 17], ſiptimanc 


171, oflavanc [3| , #ORANE [9 decunane [zoÞ and 


| the reſt, according tothe number of their dimenſi- 
| ons, of which they are compounded. 


2+ Wherefore the procreation of Poteſtates, from 


 afingle Root , which conſiſts of one figure or note, 


hath no difficulty at all, 


"I _ 


% 


D3 
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THE FORMER TABLEOF PoOTEs | 
TATESFROM ASINGLE ROOT, 


[E (21131; 141 | 51] 6 | 7 18] | 

Nlq|e' gg | ge { cc | qqe | qce A 
RE 1 Fj 18 - 
3(418 116 | 32:| 64"| 1:28 | 256 A 
3/9 [27 | $1 | 243 | 729 [2187 | 6561 | - 
416 64 [256 | 1024 _4096 | 16384 | 63536 A 
61251125] 625 |3T25 | 15625 | 73125 Y _ 390625 _ 4 
$636216/1296|7776 | 6656 279936 | 1679616, A 


Tja9 34312491 6087 x7: 117649 822543 576480T | ; 
8[64 512/4096|3 2768 SEED 16777216] © 
9817299581 59049 531441/4782969 43046721] } 7 


W eee, 4... ee watts 


- 2] But Poreftates which forine froma Root of 
two Notes ,doe ariſe after this manner. 


Geneſisof Poteſtates from a Binomial Root. 
AtE 
ATE 
AqtAE © 
_ +AE+Eq 
Aqt2AE+Eq. Quadrat. 
A+E 


Ac+:AqEtAEq 

__tAqFE+2AEq+Ec 

Act; AqE+3AEq+Ecs Cube. 
A+E 


Aqqt3AcE+3AgqEq#+AEc 
_ tAcE43AqEq+3AEctEqq 
Ag CASDqt AB} EY. Quadrato-qua- 
AFE &G (drat, 


4+ And by this Artifice may be framed a Table of 
Poteftates aſcending in the ſcale from a' Binonuall 
Root; which may be named the LATTER. 


C4 if 


NC UUAULALS Yy3LL ares pov =——- y— 


_ plementy 


Bu] 
Ol 
#þ 
al 
ni 
fil 


———}__ 


Side or Numb. 


3 [e 


——_—— 


or 
A 


mn en 
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Aqcc 
S8AqqcE 
28AccEq 
56AqcEc 
70AqqEqq 
| 56AcEqc 
28AqEcc 
$AEqqc 

Eqcc 


7B! 
Accc 
9AqCCE - 
36 AqqcEq 
84AccEc 
126AqcEqq 
126AqqEqc 
$4AcEcc 
36AqEqqc 
9AEqcc 
Kece 


Nhe 
nher 


—— 


new Filed. © at 

5. Every immediate ſpecies of each row is made 
up of the two fpecies of the former row; next unto it 
on both ſides. Namely the poreftas A, of the up 
ſpecies, and the p__ E,ef the lower. The number 
alſo to be ſet befare it, is.aggregated- of both their 
numbers adfixed.. Wherefore this Table may be ex- 
filycontinued furtherat pleaſure. | 

6. In this Table, the two- extreame poteſtates of 
the ſeyerall gexxs or kinds, are diogenals : and the in- 
termediat ſpeszes are Complements, to which are af- 
fixed wncie or numenall figures, ſhewing the number 
of Complements to bee taken in the conſtitution of . 


each Poreffs.Now all the Complements with'the Po- 


teſtes F, may not unfitly be termed the Gnomon, 

7. Outof this Table alſo it appeareth, that the* 
quadrat of a Root of two Notes or/Nowina conſiſteth 
of the diagonal 2 uadrats of both Notes;anda double 
ReQanegle contained under the Notes : But a Cube 
conſiſteth of the diagonal Cubes,and a triple Solid un- 
der the Quadrat of the greater Note , and the lefſer 
Note; and alſo a triple Solid under the greater Note, 
and the Quadrat of thelefſer.” Which in like manner 
is to beprononnced alſo of the other Poteſtates. 

$. Moreover this Table, full of excellent my- 
ſeries, ſheweth, ina numerous Potreffas, the ſeats, 
both of the ſingle or, diagonal Poteftates, and of every 
{þ*cies of Complements. For ſeeing , there is bur 
one ſpecies between the two quadrats; the ſeates of 
the Quadrats will interpoſe only one place for Com- 

"6g __  plementy 
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plements, and ſeeing between the two Cubes, there 
are.two ſpecies of Complements, the Seats of the 
Cubes will leave two places, to be diſtributed to their 
Complements in due order. 


| Cna py. XII. 
Theſe things being premiſed , let us come to 
THE GENESIS OF POTESATES. 


I. [= the Geneſis of a Quadrat from the Side 57 
be propounded. The greates Note A, is 5 , the 
lefſerE, is7. Write 5 and 7 intermitting the ſpace 
of one Grade orplace : and draw a line under them. 
Under 5,ſet his Quadrat 25: and under 7,his,49. then 
— , and —_— oy q | 
,and the ReAangle dou —_—_ 
oe to be {ct in the "*. — I 
Intermedial place. Adde 7 E (gnoms 
them altogether in their — « BR | 
[on-aol x lo A i Frhe Sid 
Summe will be 3 2492for rhe Quadrat of the Side 5 
dcſired., vi XV F 
2+ Againe let the Geneſis of a Cube from the 
Side 57 be preponnded. Write 5 and 7 intermitring 
the ſpace of two Grades:and draw a line under them: 
under 5,ſfet his Cube 5] 7| 
I2S: and under 7ghis, T25| AC 
343- Then triple the 525 3AqE 
Quagrat of 5, and -735 | 3AFq pgnomon 
multiply it by 7,and 345 'Eq 
the greater SolidTri- 1851931 _ pled 


OO ion ho en + -< OOOSD GEES FR IOCRE? I. oe AO ee 
. - . * 


pled will be 525, tobe put in the former Intermedial 
place : likewiſe triple 5,and ſo-multiply ic by 49,the 
Quadrat of 7,and the lefler Solid Tripled will be 735, 
to be put in the latter Intermedial place: Adde all to- 
gether, every of them in their owne places : the 
Samme will be 185193 fer the Cube of the Side 57 
deſired. pre 

| 3eIf the Side propounded conſiſt of more figures,as 
57209 : the Poreftas of the two former figures 57, is 
firſt of all to be ſought : then taking 57 for A, and 2 
thenext following figure for E : ſeeke its Poreſtas in 
the ſame order of the Table, whiich is before ſhewed: 
which alſo is tobe done through all the reſt of the 
figures ſeverally. olfa; 
5]_7] 2] o| 9]____ Root 

25 Aq | 


70 2AE £ 
_—49]| Eq Gnomon 
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g 1 Ta5/AC | 
525 3AqE © 
7335 3AEq >Gnomon 
__43]__EcS 
185/193] Ac 
1949/4 3AqE —" 
[ 684 3AEq pGnemon 
| $} . Be 
187/149 248,000 _pY 
38[3 39,680þ zAEq 
13 899I69. 3AEq Coma 
OR NS 
x 871237|601[5 80[329| Cube, 


4. Out of what hath already bene declared,it will 
not be difficuſe to beget alſoall the other Poteftates of 
the ſuperiour kinds ; ſo that in their geniture the Ge- 
z#efis of all the Poteftates aſcending unto them , bee 
——_ : 28 you no\ ſee done in the Geneſis of 2 * 

Co 
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Were foleweth AN ALYSIS :| which # theex- | 
tration of the Root ont of a nunerons | 
Poteſtas gives. 


Is Nah, after that it hath diſtinguifhed,yith 
. A —_ the ſeats of the poteffates, every encin | 1 
kinde according to the Table,ſetting the firſt point un» | | 
der the unit place ; Firſt of all out of the figures of the | ; 
firſt point on the left hand , it takes the diagonal Po- | | 
zeft as contained in them, and the Side ſo found, which | |: 
may be called A, it writes iri the Margine. ' Then dr-| | 
viding the number remaining unto the next point| 
(which is underſtood to containe the Gnomen) by a | * 
"Diviſor rightly made up of the Side A found, it ſee- | ; 
keth out the ſeeond SideE , and writethit in the 
Margin ; by which at length.ic perfeeth the Gno- 
mon, and ſubduteth.jt being perfected, our of the | 
remaining number above it. And ſo the'intire Poteftae | 
of the two firſt ſingle Sides contained'in the two firſt 
Points,being taken out, there will remaine, unte the |: 
third Point,a Gnomon for the third Side,inlike mane | 


act to be extracted, k 


"pid 30 gy{quy 371, 


2A Diviſor 


T02, 960. 2AE2 
(8t- Eq 


"Thy: p24, EY opts : 
12 44 440. | x Diviſor, 


| _—_ (968 x| - Gnomon.” | 


Ara 
pa 


©2qnJ 2 Jo Sy4Jeuy ayJ, 


W0-7/-:1:1 [ 
6270 44358 


28723760 4580 (22's (57209 


x2 __ Ac _ 
i - ; -[3Aq2 
I5_\3A- Ic 
Bi; 6 diviſor 
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2.If the number propounded be not a true fSgarar i 7 
number of his ks«d:,but ſorticthing yet remaines after il | 
the Analyſis is finiſhed : there are to bee {er ſo many 0 - 
PunRations of Circles, for that kinde,as (hall be od. n 
full : and the eLealyfss is to be continued after the W d 
ſeparating line. | tl 

, _ 3- Ontof what hath been declared, it will not be iſ 7 
difficult, by the helpe of the Table, to extract the 
Rootsout of all the higher Poteſtates. 

Cn A ». XV. BY 
OF SURDE SIDES, £: 


8. ] F many numbers be continually Proportionall ; x; 

As the Firſt is to the Laſt, ſo ſhall the Poreftas of YU 

the firſt 2quimultiplicd to the number of the rermes, ſc 
lefſe by one, betoalike Poreſfas of the Second. Ier the 


there befoure==A,M,N,E od 
.CA.M::A-M. 2 It ſhall bee by : 

Becauſe MN:AM © alien | _ 
ON. E:: AMS AE: Ac. Mc. | a 

2, Like PlaineorSolid numbersare they , whoſe c. 
correſponding Sides are Proportionall. | Das” 


' © 3. Like Plaine-mambers are in-"Daplicate Ration 
(that is as Quadrates ): of their neg Sides: Fe 
Therefore Like. plaine numbers, are as a Qua- *J 
drat number to a Quadrat number. Azaine like Solid 
numbers are in Triplicate Ration (that is as Cubes) 
of their correſponding Sides, Therefore Like =_ 
numbers 


Lo 


TO 
S after 
many 
 need- 
er the 


not be 
& the 


whofe 
Ration 
; Sides: 
 Qua- 
e Solid 
Cubes) 
e Solid 


ambers 


_—_ are as a Cubicallnumber to a Cubicallgum- 
I. | Ladd | 
- 4+ And generally all like Figurate numbers , of 
meredimenſions, are inRationof their correſpon- 
ding Sides multiplied equally to the number of 
their dimenſions, of which they are empamced. 

_ . JA-B-C.D. of the one, ? 
Let the dimenfions be foure} EF.G.H.of the other $ 
In the Ratio of Rito S. 
AE *. R. S | | 
B.F :: R.S{ It ſhall be by Multiplication: - 
C:G::R:S( ABCD.EFGH::Ra9.599. 
_,CTD.HiR.S oy IE: 

5. Ifa number benot a true Figurate nupber of 
his kind, the Side thereof is called Surde : and is thus - 
noted; 4/q5,y/cqz 4/qq2o, qc 13 ; that is, the Side 
of the Quadrar 6 , the Side of the Cube 4, the Side of 
the Quadrato-quadrat 20, the Side of the Quadrato- 
cubeg 3- Ce * - , Ss. ff ; rY & 

6. Commenſurable- Sarde Sides are thoſe, whoſe 
numbers being reduced to the leaſt rertnes ,' become. 
true. Figurate numbers of their Kivae; and arethere- 
fore asa number to a number. As 4/q 12 and Vqr47 
reduced to the leaſt rermes , by. 4/q 3, the greate 
common meaſure of them both ,- become 4/q4 2 
+q 4g: that is z and 53, Wherefore ſeeing that /q 12 
and 4/q147, are as.2 to 7, they ſhall be commenſure+ 
able. Thus alſo v/c 40and /ct7ts ate as2.to7, be- 
cafe being; divided by thgir | 08 


Becauſe 


fare 
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ſure /c5, they becomev/c 8 and 4/c 343-And there- 
fore are commenſurable. | Med. 

7. Commenſurable Surde Sides are added or 
Subduted, if the bomogene Poteſtas of the Summe or 
Difference of their like numbers found,be drawn into 
their common meaſure. As vq 147+4q 12 is q 
243, that is; the Side of the Quadrat made of 7+ 2 
(namely 9) drawne into v/q 3 their greateſt common 
meaſure. And V/q149-4/q 12s /q7s, that is, the 
fide of a Quadrat made of 7-2 (viz.25) drawne alſo 
ito vq 3. Y 

Likewiſe vc 1715+vVe4o is y/c 3645, that is, the 

| Side of a Cube made of 7+2 (namely 729) drawne 

inte 4/c5 their greateſt common” meaſure. And 
Mc 1715-4/cqoisvcs525; thar is,thefide ofa Cube 
made of 7-2 (viz.125) drawne alſo into 4/C 5. 

The Operation of Addition and Subduftion 1s 
us : ? 

, \4/q147(49497. jo p£1715 (0343.07, 
V4)yq I2 (442 Se 40 (ve 8 2 _ 
 __ 4/q4243-4/q9$1. 9 Summe !{4/C3645-vC729-9. 
. V975- /925-5Differencey/C 625: y/C125.5. 


ewes 


"Nqr2+y/q7-.."/ vqs+v/q5 
Or/q4tva?. :| 1 \/qr4s(Vaes7 
Yaz)! 948 (v9164.þ v4.5 (vii 
= P1Aq27(v9 9.3] aq z": 4/q64-8 
i aA9$3.4/936.6 


4p: y q49- Fr 13 
| / 8. Bur 


/q21 (4/43 


kinds. \Which' ixeffeated by: dividing 


WP Quiqtients; and the rg: themſelyesints 


the 


hs 


$.. But incommenturable: Cala Sides and Hetero- 
geneal are added or ſabducted by the fignes. + Or-, 2$ 
y/q7+4/94- and /c10-v/C 5. 5/1 

. 9. Ifa Figurate number be multiplied byan Ho: 


| Mogeneal Figurate number, the ProduRt ſhall be a Fi 


rate nuiwber, of the ſame kinds ; whoſe Side, is e- 
quall ro the Product of the Sides ofthe numbers mul- - 
tiplied. And'if a Figurate mumber, bedivided by an 
Homogeneal Figurate number, the Quotient ſhall be 
a: Figurate cnbbex of the-ſame' kinds, whole Side is 
equall to the, Quotient of the Side of the greater 


number divided oi the Side of the leſſer. Asthe pro- 


dud of the Cubicall numbers 243 and 27 is 9261 2 
Oo ie © ao ;' Whoſe Side is 743, Likewiſe - 


"i Nr Miiplication and Diviſic on of 
Homogeneal Surde Sides, givesalſo a Surde Homoge= 
neal$ide,- As 4/q7.intoy/q 3 is v/qzr, Andy/q7) 
. Ory/qyis4/qg. Likewiſe /qA 
into /aBis Fa AE. And 4/qA) y/qAE (/aE: Or 


Var is 4/qE aid hubs 6 


” 1x://Bat Hbrersnencal Sides areneither iptied 
ner divided), unleflothey befirſt rednced tothe fame 


bath the Poreſtares propoſed: by their greateſt:com- 
mon-meafure:: and\rmulciplying” the Indices by each 


the: Indices of © 
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the ſpecies denominated by each others Quotient. As 
if therebe given to be Multiplied;or Divided 4/qq r6 
and V/cc7. Firſt Reduce them to 4/cccerooo, and 


| wcccc49, Cubing To, and Quadrating 7, then make 


your Multiplication or Divifion. - Thus alſo vqq A 
and -4/ccBqareReduced to y/ccce Aeand vccee Bo. 
As will more plainly appeare by the praiſe which 
is here ſet downe. ' © LE - 
PE Vir) $OOP v[r2jag __ ſx2/Ac "u, [ra Bqq- 
=" Yo 6p EDY[Fa Vie. 

ST © RS FR 0 oF EG 
Againeif /c 32 betobedoubled , or mulciplied 
by 5 Tin ſtead of 2 rake 4/c 8: and by it multiply 
vc 32. And there will be made 4/c 256; xquivalenc 
tor 1 C 2. ; php ON, : : 
7 Len if vc 32 be tobe Halfed , or Divided by 
2: inſtead of 2 take 4/c 8, and by irdivide Vc 32;'and 
there will ariſe /c y; thatis C4, #quivalentito; 
a/C 32. 7 ; tv js $3553 
6 Thus alſo 2 4/qAq, will be made /q ty Aq, that 
72: If the Side of a Poteſt ac be-to be multiplied 
according to'the exigencie of its owne. ſpecies ;- blot 


_ out the Laterall Note of che ſpecies:, AS Q: v/q 64,6: 


o 
- 


| 23, And ie Side of a Poteſſas, whole Indexus 


a compounded-tmum 3 berobe multiplied accor- 


_— ding 


Te Henſoever any Probleme or Queſt 
| VV propounded; ſuppeſe that done, which 
Gy deſired : and-having uſed afit Ratiocination, for 
h 


| ſhall adſcend. C8 
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ding to the exigencie of cither of the componnding 


ſperxes , the Side of the other ſpecies ſhall gnly be pre- 


fixed to the Speciall number: As Q:y/cc 6418. 4/C 64. - 


andC:4/cc 64 is./q 64. Forv/cc15 v [2x3] 


14. If a Mago itude of many wemina be drawne 
into it ſelfe, with one of his fignes.changed ; one #0- 
men (hall be expunged. 3+4/5+y/2 into 345-2: 
maketh 10+4/180. HY 


| Cray. XVI. | 
OF &£ 2 VATION. And © neſtions to bee 
reſalyed by /Equation. © 


10N 15 


e Magnitnde foiight, put A, or ſome othervoiyel; 
and for th Magnitudes given, put Conſonants-thar 
thereby the Magnitudes given, may the more eafily be 
diſtinguiſhed from thoſe that are uncertaine. -» -+ 

2+ Then- let both the given and ſought: Magni- 
tudes, according tothe Queſtion, be tranflated and 
compared, by Adding, Subducting, Multiplying,and 
Divxding thayhsuntill at length there be found {ome-. 

ing equall ,-cither to the Magnitude, whereof the 

zeſtion is, or to ſome Poteftas thereof, towhich ir 


5 Zquarion , 


3+ And becauſe that almoſt 
me when 


E 3 
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when itfirſt begins to (hine out of the coverts of the 
' Queſtion, things known are confounded with things 
unknowne : its termesSare ſo tobe ordered, that thoſe: 
things which are. given.in meaſure , may make one. 
art of the Xquation; . and thoſe which being nn- 
ſnow, are ſought, the other. Which by what Ar- 
rifice it is to be done, ſhall be ſhewed by the five fol-. 
' JowingRules. * FE OS 
| 4+ Firſt, if the Magnitude ſought, orany degree 
thereof, be in a Fraction : Redwce all the Magnitudes 
to one Denominatign,:,that omitting that common 
Denominator , the, Aquation may be valued in the 
Numerator only.” '&FA=C = FBtC : ſhall 
be DA-DC.= Aq#Bq+4DB+DCG::---: - BW 45 
5. Secondly, if thoſe things which are given in 
meaſure, be mingled-with thoſe which are ſought, 
Let there be a Trauſpofirion of the Magnitules, from 
the one ſide to the other , nnder '4 contrary figne.' 'As 
DA-DC—Aq+Bq+DBtDC. And the'Magnitudes 
DC and Aq being tranſpoſed, it ſhall bee DA-Aq 
—2DC+DB+Bq. Which rule is to be. obſerved in 
every Tranſpoſition. 51: . 
6- Thirdly, if the higheſt ſpecies of the Magnitude 
ſonght, be drawn into ſome Magnitude given  -let 
there be made nnto it; -a common Appliation of all the 
Magnitudes of the: Aquatien-As BAq+BqA=Zc.Ic 


ſhall be Aqt BAT. | 


7, Fonrthly, 


"x 2. - '' 

Ent 12s 

4% 
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7. Fourthly, iF it happen, that all the Magnitudes 

iven bedrawneinto ſome degree of the Magnitude 

ought ; let there be made a; Common Depreſſion ot 
themall, accerding to the order of the Table by ad- 
plying them to the leaſt ſpecies. As Aqqp#BAc=Zq 
Aq, ſhall be Aq+BA—Zq. putting out Aqin each 
of them. And after this manner any Aquation pro- 


poſed may be Depreſſed, or Reduced to leſſer ſpecies; 


If there be made a common Adplication, ef-all- the 
termes, to the ſame degree. 8 AcFXAq — Nc, divt- 


ded by A, giveth Aq4XAZS. But divided by Aq, 


it makes AFX=E. Which Operation is ofno ſmall 
uſe in the numerous Reſolution of AdfeAed £quati- 


ons : becauſe the Side ſonght may b2 more efily eſti- 
mated inlefſer Poteſtates, than in greater; ; 


8. Fifthly, if any Magnitude be a Surde'Side : the 
Z<quation is-to bee framed in the Poreftarer them- 
ſelves. /qBA+B=C.or by Trenſpoſition, [BAC 
-B. And therefore their Quadrats, BA=Cq-2CB 

. B 
TBq: or A= ters 


Likewiſe /u; BA+CA:;<-DSB. or /a:BA+CA: 


=B4D. And' therefore their Quadrats, BA+CA 


_ -*BqtzBDtDq... 
=B7:BDtDq:or A="Lore—"s * 


E3 .  Lafth; 
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© Halls /q : m7 2A. or by 11. C: XV. Veer 

A og Wherefore Ac==198 Aq: And A 
=10 


- 9. The Coniſiitition of Equations, in which there 
are Three ſpecies aſcending in the order- of the Scale, 


will appeare out of SeRt. 2, 3, 4 Chap. Xl. For 


| becauſe. 
, "n= draw bark perts into A. 
Z—E=A: drawboth parts into E. 

. A—X==E: draw both parts into A, 
E+ XA : draw both partsinto E. 


And by this multiplication * thele Equations | 


will ariſe, | 
ZAq: Aqg—£q Kaka ch 
ZAe-Acc= ſc Acc--XAc —4£c 
GC &Cc 
ZE—Eq=z£ . . EqtXE=E . 
_- SEq-Eqq=—=4q. EqgqtXEq=4£&q 
| ZEoeEcc=£c . EcctxXEc==&c 
_ 5 ME | 
Whenſoever therefore=n Equation is propounded 
conſiſting of Three /pecies,. equally aſcending inthe 


arder of the Scale : Youſhall imagine the a ( 


Magnitude given , tobea;ReQtangle under the tw 
Magnitudes ſought; whether:they be Sides 

drats, or ror ering ſuch _ the Poteſter ot Gor 
middle ſpecies. jj in- the middle ſpecies , kd - 


pw hey Ly my ©. CA wn 


1 there 
Scale, 


For 


ations: 
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higheſt ſpesies be negative , the coEfficient to bee th 
Summe of the Magnirudes fonght.and td be expona- 
dedof thembork; But if the higheſt /pecier: beadfir- - 
mative, the coefficient to be the difference of the 
Magnitudes ſought; and the ſpepies, it ſelfe to be. ex- 
pounded of thegreater , being negative; ' or of the 
lefſer, being adfirmative. 7 | 
Then, the Summe and the ReAangle of rwo Mag- 
nicudes Fin givery, their difference alſo is given : 
or the difference and the Rectangle being given, the 
Summe is given. :For by 2 Chap.Xl, hog 
Qt3Z:- A —QuK; 2 WhereFyu:iZo- E:—X.. 
U3XR:+&£=QUZ4S fore-,, $4/a3RqtH:=27.- 
Laſtly, the 3 Z and; X of twa; Magnitudes.being 
given, rn Magnitudes chemſclves axe given;by chele 
two S, AFP . 2X oF 


I. Rule. (ZH ara EG ER 
It Rule. /n:Xq+E:(1Z)4X=p. 


ro. GENESIS Of the fx Binomials ou of 
their Surde Sides. DE BODIE Tf 

The Rule is, £42 £—=Zq: Bat inRefiduls 2-26 _ 
_ - RO \ F] 1 | Wis Tis To . 
I. Quadrate the Binomial, 444/11. Here L is 
r6tr1; thatis,27.And E is /16«4/ r1;thatis, 176; 
whoſe donbleis 4/704; The Quadrac therefore ſhall 
hez7#4/704- whchis called 1 Binowinl. Ob 
£2495 4 A” 
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1L' Example. ' Quadrate the former Bimedial x 
Yaqr2+ v/Iay. Here Z is /I2+y/Y, or o $44; 
that 18, y/'Y. by 7. Chap. XV." And &is 4/qq r2 * 
x/qq';, or 4/qq3*4/qq 27, thatas, 4/qqBr. viz.z. the 
double whereof is'6:” The Quadrattherefore ſhall be 
4/'5'+6- Whichiis called It. 8inewia/. _ 
I. Example. Quadrat The Latter Bimedsal, 
xqa+4/qq 15, Here Z is /*544/15 or /%3iH/*;;, 
that i8,*3*, by 7.ChapXV.And-& is /qq 4/99 15; 
or /qq $0: 4/qq 5 ;" that i,vyqq 4qoozto wit, 4/20. fſ;< 
whoſe double is'y/ $0. The Quadrat therefore (h 
bey/*$+ 4/80: which is called 11T Bivomial. + | _ 
-- In the Three others, which conſiſt of the Roets of a 
Binowitland Refiddaljoyned together, as /b:A+E: 
pl#/tiA-E: iti deere, that Z:1S3A; And £is vt}? 
Aq=-EC. Wherefore. _ Ds | 
IV. Exa. Quadrate The Major,y/b: 7+4*3:pl:y/r:] 


_ =v/2: Here Z,is!4}, that is, 7: "And is: VY-2:; 


thatis 4/7, viz.v5,; the. double whereof is 4/ 20, ff ,. 
The Quadrat rh&refere: (hall be 9+ 4/22. Which is} *. 
calted IV. Binomial. 

* V- Example. -Quadrate. The, Potent a Rational (* * 
with « Medial, /b: 4/5+1:plyr: 45-1 : Here Z is Þ?, 


y/$+ys5; that ig4/20- And & is y/:5--1 : thatis, 4/4; 


ſhall be, /20+4. Whichis callgd V, Binomial." 


> V E. Example, Quadrate The, : ofeut two Medialr, | p. 
abiy$+v3:ply/t e553 HereD is 5+ 45, 


that is, / 30. And "A i8,4/:5--3.: thatis,y/2.; The |. 
WE” y} j/ -. * * ” dondieh:? 


new F ied, | Fg | 


Fimedial 46uble whereof'is 4/8, The Quadrat therefore ſhall 


+43; flbe 20+ 8: Which is called VI. Binonial, 

aq 12*}} 2, ANALYSIS. In a Quadratic Binomial 
<.3. the E:tcrefore, the greater nomes is Zs; and the leſſer nomes - 
ſhall be Bl, &.- 'Bur in 2 Chap.XI. Itis ordered , 3Za-K=t 


Xq: to wit, z Q:A+E:--AE=z 2 QA=E: Wherefore 
in ſtead of Aand E, their Quadrars AqandEq, bee 
aken, it will be; ;NAq+Eq: —AqEq=zQ:Aq-Eq: 
char is 3 » Zaq-- 0 —z X-q. Out of which Theoreme 
deduced this/Rule for the Anal = of a Binomial. 


= ALE: 1Z:q--£q: (1X) = By 
oEts of a T.” Example.” Seeke the Side of I Binomial. 27t 


b:A+#E: 
Ne 04: namely Za42 &, Wherefore 3Z2is 7 and A 1s 
Ty hs Wo And ; Zn i877="7 3 that is*% the Side 


pl wn whereof; 1s 'X.: But by the Rule, ga=16 oh | 
43 ers the Side ſought i is 4 +y11. And i is called 
184/ 20s \ Binomial 


Vhich 1 3}. Example; Seeke the Side of I]. Binomial, /'v 
#6; namely 243.8. Wherefore ZZ.is /*22: 2: And is 
3:\And ; 7 q-#q is '27-=(9;) '24. that itt: the Side 


Rational 
ar & 4 whercof / 41S 3%, But by the Rule: 


medial, 
50+ M*; 
/aq I5; 


', 4/20; 


ore ſhall 


LS, /4g T2, 4qq 72 4; 
pate MAL DL #==1/32.4/0q oF ' Wherefore the, Side 


fedials ; ſought / v/qq 14/0" and is called the Former 


/ 5 X A It. Example. Secke the Side of ITT Binonial. 
2:5. £4 iy $66, mately Z.+ 2.-Whercfore "71 of 755 As 


p ? 1 _— 4 FS on 
p a th UAE es - = — 
CE dn” wo DR 
Ou. I ACE ALA o/c " — _ RI —— == —— — be gi 
6 Wore 96. <4) 2 BRFRNGAts —_ _ ——— = "i 
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= Y " _ 
w— « Av 
2 © 255. A. HI, 
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' 1i53%.But by theRule:4/541= 


; And &'1s Y 2» 


ef. Cw Dws 
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And & is 20. And * $ q=£gi is *£f-- (20) **7; that 
is,;* the Side whereof. 51s; X. Bur by the Rule: 


Wt 3Y,5 1405 Ihe Side ſought there- 
fore is s aq” -+Y/aq I5. and is called the Latter 


Bimedia 

IV. ; NOS Seek the Side of TV B nomad, 74 
+20, namely Z+2MA. Wherefore, Zisz: And Z i is 
+5: And' : 2q—£qis%-( 5) *2: that is Y:the Side 
whereof 4/*2 is 1%. . Bur by the Rule 1+; 


Tv » /b:; :+ W; 22 
7. 1-4/2 Vr: 1/2 The Side ſought therefore is 


4/b: 74+ v2 2 fs 1-4/:3« And is caBed the Major. 


V. ſicunplc Seeke' the Side of V Binomial, 
Pl 2044,namely Z+2£:Wherefote.; ; Zis v5: And 
is 2.And ; 'Zq-Eqis 5-4; that is, 1: the Side whereof 
Vt, /bw/5+r: 2 
” Y/$= Xo a/riv/ $7 
The Side ſought therefore v/b:y/5+1:pl'/fiy/5=Ls 
And is called The Potent, a Retionalt with Medial. 
- VI. Example. Seeke+the Side of -VI Binomial, 
+/20+4/8, namely Z + 2/&. Wherefore x Z is v5: 
And :/Zq-£qis.5=-2; that is 3+ 
whole Side Y3B X;. . But by the Rule: 5 + 4/3 
a/5tV3.vbiv5ty; 
=/$-/3-vr:v/5- x3 Ce TheSide ſonght inn 
is 5./b: vStV/3: 4 vt: Vids And is Glled rho Po- 


text two Meds, 


+ is And here cy the way the, Genefi of a plaine 


Rea- 
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ReQtangle Triangle doth offer it ſelfe to bee con- 
feed. | h 
Becauſe Zqz=Xqt+44 : namely Hq—Bq+Cq, 
by47-e.1. There being propoſed any two lines or 
numbers whatſoever, Aand E; the Sides of 4 ReQ- 
angle Triangle ſhall be AFE; A-E, /4AE : or (char- 
ging Aand Einto Aq& Eq) aq Ba ; Aq-Fq,2AF. 
As if the two numbers propaſed be 2 and 1 ;the Sides 
ſhall bez,r,y/8(namely 2+1,2—1,V:4*291)0r 53,4» 
(mndy 4th, nar. 2D PI 
13. Two Rectangle Triangles being given, H,B,C; 
h,b,e : t6 framea third of them; and that rwo wayes. 
Firſt, becauſe Bq=Hq-Cq C Maltiply them one into 
| "5g# - . anttether; and thereſhall 
4 And bq=hq—rqybe:! ot 2 
Bqbq=HqhqtCqeqmi Hqeq+Cqhq. * - 
But Hqhq+Cq4q+iHChe==Q:Hh+Cc: Þ- ' 
And Heqq+Cqhqt 2HChe=Qt:He+Ch:\ | 
| - ap Quadratout of the other; and there 
ſhall be : | 
Bqbq==Q:Hh+Cg;mi Q:He+Cle 8£ol»t): © 
And fo wy theſe, is Sa a third Triangle, * * 
Bb.Hh+Ce-He+Ch. Let this be Rule T. 7  - 
And ic is expreſſed in words thys : Fot'the Bife 
of the new Triangle, Take the Retanglermder" the 
Baſes : For the Hypotenuſa, a ReQangle nnder the 
Hypotenuſes, increaſed” with a ReQtangle under che 
<Cathetns : For the Catherus, a ReQangle under the 
Hypotenuſa of the Firſt and Catherus of the Second, 
| | Ws 
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increaſed with a ReQangle under the Cathetns of 
the Firſt, and Hypotenuſe of the.Second. —  _. 
Il. Becauſe Hq—Bqt Cq Mulciply them one 
: intoanother,and there 
rs f Andhq=bqtcq) ſhall be. 
 Hqhq—Bqbq+Cqeqpl Bqcq+Cqbq. 
But BqbqtCqeq-2BCbc —Q:Bb-Cc: 
And Bqq&Cqbq+2BCbe—Q:Bc+Cb:$ 
Adde theſe two Quadrats; and there ſhall be 
Aqhq—Q:Bb—Cc:pl Q:Bc+Cb: | 
And ſo out of theſe'is found a third Triangle, +, 
Hh, Bb -Ce. Bc4+Cb. Let this be Rule IT. + + 1 
And it is expreſſed in words thus; For the Hyps- 
renaſcs of the new Triangle, Takea ReQangle under 
the Hypotenuſe. Far the Baſe, a Reangle under the 
Baſes, leflened by a Retangle under the Cathetus. 
For the Cathetus, a ReQangle under the Baſe of the 
Firſt, and Cathegus of the Second ,, increaſed with'a 
 ReRtangle under the Catherys of the Firſt and Baſe of 
the Second. + 
14. If the Sidesof a ReAangle Triangle be conti- 
nually multiplied according to: the two. Rules now 
found out ; the Firſt mulciplication ſhal Doable «he 
 angleeppoſite to the Baſe; the Second ſhall Ttiple ir; 
_the Third ſhall Quadruple ir; and ſo ſtill farther; ©. 
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Examp-. Rule. I. Bb. HhJCt Hc+Cho 
B: H. C: Of aSingle angle. . | 

B, H. C. 

Bq. Hq+Cq. 2HC: Doubleangle 
D H . C. OR OY: 


7 


Bc. Hc+HCq. 2HqC 
+2HCq. HqC+Cc. 


Bc. Het3 YE 3HqC+Cc. Triple gle! 
I C. 


Bqq. Hqq+ ;HqCa: E3HqCq. 3HcC#HCE. * 
4 "*” Cd HqCq. HcC+3HCe. 

Bqq. Hqqts Hgcat _y ee In Ba vg | 

B. +99LA 


—— 


— 


«a 4 


-_ _ Examp- Rule Il. Hh. ib. "Ce-Bc4Cb, 
H. B. C. OfaSingleanglee * 
H... BC. 


Hg.  Bq-Cq- 

H-- Bt Io 

Hc. Bc-BCq. 2BqC SOA ot 
-2BCq BqC-Cc. , [- F 


2BC. Double angles 
C 


_ Bc- 3 _ 3 17 hp 


Fw Bqq=-3 3BqC 2BcC-BCc. 
R Rar TROcE BcC+3BCe. ow 

Fox eBaCa Co "LP ay, angle 

H. Ty: 
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- a 


Cnap. XVII - 
Another view of the latter Table in Chap.XIE, 
Conterning e/E quations, | 


> , | R*fo* 


Aa 
— 


> >< S 


2+ Wherefare the difference of the Nomine , of « i 
very Binomitnl or Reſiduall,is an-Homogeneal Pote-= 
_ F&ofthedifference of the Nomine of the Root,viz: 


_ - Gr ng ” Wd *_ id bv Lo - 
k 3- 'Andrhe differenceof the Quadrats of the Ne- Þ&, an 
Rn: 6 wize of every Binomiall or Refiduall, is an Homoge- For A 
_ COME thediffercnce of, the Quadrats of rhe 
Vomina of the Rogt(t-To wit, Q: Act3AEqumi Q:: Sny 
| 3AqlBe; is C:Aq-Eq / For, by Brag "uy \s If 
| an, LIL if A beconiceived to breche Hypotg> fefate 
E- naſe 9 aretingled AE £20. Ta 


0-0; 


2A ka » we" Faleds tn 5 65; 
\q-Eathe Quadrat of the Baſe : this Theoteme ſhall 

de otherwiſe expreſſed by Symbols; This, 
| ROY mi Q:3 HaltCe —C: Bq=9Q: Bc, 
here | | 


4- Butif the ſpetier ag) zitedin the Nomina; be 
iemlelves alſo alcernely affirmed and denyed : the 
— drats ofthe Nominagn Homo 


s pnond 
| Tar 53 See Ein. 


"and Ethe Catherns bao Ie 


CR 


5. Allthe-Intermediall or middle /petier of each” 
der, are alſo Poteflater of Meane Proportionallsbe- 
AandE. viz: between Ac and Fe thete are 

70 Meane Proportiendls;AqQEand AEq: which alſe, 
re Cnbes of M ne le ener: 


Sy Fg | 
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And! here halle Ag o/2AGE, o/ccAqoFa, 
B,-2= 


cx AcEcyv/ooh Ber cs 
6. Each Middle /pecyes of every Kinde ismade 


of two FUE of the Nominaof the Root; wholelll Si 


Indices purtc > once ep, the. Index of the 
ſame kinde.: the Diſtances of the ſame. Mide 
ſaci From xcrewchure equiv the Indies 
each others; Fafores .: and doc anſwer to their owne 
Faores invacommon. Angle. Scik AqBe of che Qua 
dhe kinds ,,is made vp of Aqinto Foytobeth 
Yor oe 0 HEN bn 
And is. kg: third 


will be cafie 
any Poteſtas of a Bi-. 
| nomiall Root given» 


omial Ats/f,be A, rerſay'eR 
| WEEDS Be Afi Ec | 


ſyoees be lied b &: "the 
r= fr yp To ==> 


nv Crean nie omen aber from itY: 


mr oe Foe & hogEgichi teh romAc 
which 1s MP IITES Acc * _ 3 

I four frott 
== ob OE Is 


10010 uhw- Fed, * +I 

. $. If any /pecies be multiplied Se NO the 
Magnitude prodnced ſhall be the. Differqace berween 
two. ſpecies of the row follewing' next i, on bock 
whole Sides: As AKA qq-AcE. [4 400g AqgEq. 
of theſl AEqQX=—=AqgEq-AEc.EXN—AEc-Baq. 
Midc Whereforcif all the /pecies of any order be multi: 
ices offfil plied by X.- there wilt be produced the differcnge of 
- ewneſſ] the rwo.extreme Poreſtates of the row next above ir. | 
: _ Act AEq+Eo being drawne into X, make Aqq + 
o botlt qq- | 
9: In the rowes which BY e-rheir Indices gdde; + 


| 06, qe-$ece) the Sypuno of. the rwp Extreme Pore- 
Acc if fates; butin the orldexs of even Indicex(q,qq.co,4c-) 
\c- || thedifference of two Extreme Poteffates; 1s made of 


EcAo A+E drawne intoevery one of the ſpecies of the pre- 
A Þ cedent row, alternly adfirmed'and denied : As of 
A Aq-AB+Eq draume inte A+Eſhallbe made AetEc 
And of Ac-AqE+AEq- Ec, drawne inro AXE, (hall | 
be nude Aqq-lqq. 4 
ba, If the ame -rogghirgde be oleiplied _b | 
Mo «+ rt the magnitudes 2's 
which ſulla trary- MATION? mY [3 
to AE, "pet et tag 
; © b mpmrniNy i Sole 


B # PRE - 
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© 


6&8 Thy Key of the Mathematics 


=D) edih oa aut i $ ance La flint wiki 
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\3AQL, ;3AIq 
3Eqr, 3Elq 
6AEI; 


=, Ko-ivivithuk © crnas > NEE Roa SWEPGoaw HANS Sit we 
F Th es Ss , 


 ASQ:A+E—TL: is AqtzAE+Eq—2EI41q—32AI. 
And CASE —Ac+3AqE+3AEqtEc —3EqI: 


\>B38 BoOarngt waowng gy mas moet tt >a 


Sg 


MD þ 


| er 


atv Filed. | =” 
A otra 
And whereſoever, whether in Arithmetique , Geo- 
metric, or in any other Art, he fl ge po ſens 


» hat. 2 
vary So Gul | by 


2. Qu=9Qz3: &Ce - 


Qu13=3Qizi&e 


yy he Bic 
Summe,and half the D o Ne Segments 


F©2. 


AE—Q:3A+;E:mi Ale heros ADIOS 
| neuro titſe be increaſed; Roth. | 
angiennderthe whole | NR 
equall rothe Difference of the Eee the 


\'Ge2 | ; 
| AFE into E—QZATE: wiQUA: And AXE into A ; 


—QzEftA: miQzE- 7 
"On a Ts Three . 


| NOTES 


by; 


a 


oy 
"Ding, & — 
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:: (AqFAEFEq). with either of the Extremes ; the 


Two others arealfogiven. For Z 
/i:AqtETEq-  AqunizA— E.- p 
x/u:Aqt £4%q9-Eq: mE—A.- þ 


5. Ifa Linebe'@nt hoyyſoever: , the Sttinhe of the I? 
Quadrats of rhe Whole, atid one of the Segtherits, is 
ootepateof thvoRetinglegunder the 


equult'ro che'A 4 
wholeLine and rhe ſame Seginerit, , and with che i c 
Qriadrite Tie Segmient. 7 & , 
on Why Hy c: And > ft Ea =2ZREAd, | 


Wherdfore=Z AF r—=2q TAY -Eq. . 
6. oe ye en dever, be lncreaſediwichone || 
of his $ Soy  foure ReRangles* cotirairied -under |} 
the Life ttit;ymd the Segment increifing/afe <quall to }þ ; 
the Different of the rats of *the whsle increa- || « 
ſed, and the other S<gment.8e 2. | 
OREN =Band QA: —Eqz=4zA | 
SRfelinebcencpotheruiyand alfounequally,the | . 
drats of the anequall Segments, is 
|FroDoable che-Suminie of ithe Quadrats of the 


be 7 -aeeb-iry of the Tntebſegrment. ge 2. 
Kg 2 DAVE #2 


GA—E. 
"TEST cut Hal Sbe increaſed; the Summe 


"oft i Quidgats'sf r| thexhole increaſed and of the In- 


-creaſe ;-13 <Qitall to -Donble the>Snmimesf- the”. Qua- 
drats.of the Halfe intreaſed}aridof theHalfe. 10 e 2. 
-QrAHE: 2 Qc5AtE:*4QGA: 
Q:ATE: FAq=2/Q:3BtA: +t:Q:;F- 

9, Aq—ZA-AE =XATAE==+ZAF XA =Q 
'L.- Ei =Q:ETX: =Z-Eq=EqtX%. 


MCs 5 the 


1e of hd 
nerits, 1s 
nder the 
with the 


wew Filed. 71 
And Eq =ZE-AE=AE-XE=$ZEn3XE —Q: 


ZI>A=Q:A-X:;=Z—Aq=Aq—X. 

10. E=3Zq-iXq =ZA—Aq=ZE—Eq= 
Aq—XA=Eq+XE—!Zq=-1Z==;L=iXqz=!ZA-; 
XA==IF#;XE 0 nt Holt? | 

1. Z=Aq+Eq=Zq—2AE—=2AE+Xq=ZE 
IXADZZA-KE —=20:'Z;+20Q:;Z-E:=Q:A-2N:t+ 


:2M-E:=,Zq+,;Xq =2Q:,Z:+2Q;;Xc;, Out of 
Rt etwolaſt Xquations draw ths ConſeQarie.. 
If a Magnitude confiſt.of the'Quadrats of two 
Magnitudes, the Double. thereof (hall ao confiſt of 
two Quadrats, nawely,of the Summeand of the Dif 
ference. And the halfe hereof ſhall alſo conſiſt of two 
drats, namely, of Halfe the Summe,and Halfe the 
Semi-difference. | a on the nes 
And X=Aq-EqZX =2XA-Xq =2XE+Xq 
==ZA — ZE=XA+XE =£q —2ZE=ZA+XE 


—E=XA+2E—ZE—QAtHN: mi Q:2MtE. 


12: Q:A+E:=QA;SEtA&, 
And Q:;A--;E:ZQ: ;A+ (Ein Abe Soy 
12. 2A+2Einto A —2Aq+2AE =Zq*Xs. : 


And-2A--2E into A 2Aq-2AE—XtXq. 


And 2At2Einto E =2AE+2Eq —Zq-%X, 


And 2A-2E into E = 2AE-2Eq—X—Xq. 4 
{> v3: Hog=LqNq 7Þ $8 i000 LI 6g 
 =4M49., 


15.Z =AqE+AEq, : And X£E=AgF-AEq.” 
And Z#—AcEtAEc.. . And X &=ACE-AEc. ., 
Wherefore 7t;ZE=Zc, And 7--3XA==XC. = 

T4 - And "IM 
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And ZZ=q*Z&=ActAqEtAEqiEc. 

And Zx=x-X&=Ac- AqE+AEq-Ec. 
And X Z==54/4X&==Ac+ AqE—-AEq--Ec. 
And XX——9g9--ZA —=Act—AqE--AEq4Ec. 
Hence ZZ+X:X==27. And X Z+ZX==2J. 
And ZZ-XX—2Z E:And%Z—-LX==2X &. 
 .16. IfinaCucle7.22:.0.7::113.355- it ſhall bee 
#7 5R.P: And - 2 | 
\\.7::Rq.-Cird. And. £::5Pq. Cird. 
#,7::2RE. Cylind. And=q.fq::;Þc.- Cylind. 
$.x3:Rc.' Sphar. Andrq.9q::'Pc. Sphar, 
_ ' Andnq.4q::;,Pc. Con. 

'17, Moreover it is neceſſary, for him, that intends 
cobean Analyſt, not to be ignorant of theſe Geome- 
rricall Theogemes and Problemes. | 

'I., Theor: Triangles ate gquall; Tfin both, either 
the three Sides; or twa Sides, with the angle compre- 


..* "hended; or two Sides, with the angle oppoſed to the 
.--* ame Side; or two angles, with the interjacent Side; 
- or rwoangles, withthe Side ſabtended to the ſame 


angle; beequall. 4,8,26,c 1. 
2+ Theor: Plaine Triangles are like : If cither they 
be Equiangled;or baveall their Sides Proportional;or 


have oneangle <quall, and another angle of Proporti- 


onall legges,, 'and the third angle Homogeneal. 

4+ 5a65750 6, |, 3a 5 ap Tz 
3- Theor: Tnieyery Triangle; the greater Side 1s 

ſubrended to the greater Angle ; and the Leſſe to the 

Leffer; and the Equall ro the Equall. 18,19;e 1- 

| | 4. Theor. 


nj py roo 


h 


tintends 
Geome- 


1, Either 
compre- 
ad to the 
nt Side; 
he ſame 


her they 
tonal ;or 
roportl- 
YSeneal, 


x Side 1s 
e to the 


- 4. Theor: Tworightlines are parallell; If a right: 
line cutting them, make equall, either;the alternce 
angles; or the externe and the interne oppoſite; orthe 
wo interne, on the ſame Side, to two right-Angles; 


- And contrariwiſe. 27,28, 29;30,c 1 Forlines paral « 


ell are as it were one broad line. | 
5- Theor : The three Angles of a Triangle, put to- 
zether , are cquall totiworight Angles. : and (one 
Side being produced ) the Externe angle is equall to 
the two Interne oppoſite, 32.e 1 | 
6. Theor: If a Right line otit of the Center,cur in- 
@ Halfesa Right line mſcribed ina Circle : it ſhall 
ut it at Rightgngles. 3e 3, ; 
7. Theor : "A Perpendicular upan the end of the 
Diameter, toucheth the.Circle. 16,18,19,c3. - 
8. Theor : The Angleat the Center is double the 
angle at the Cireymference. 20 c 3: - 
9. Theer :. In the ſame or cquall circles, angles 
upen cquall archesarcequall. 21 c 3. | 
10. Theor '; Ananglc in a Scnucircle, is a Right 
angle. 21c 2» 4 Te | 
11+ Theor : If froma Point in the Circumference 
of a Cirele, there bedrawne two rightlines, the one 
touching the Circle. and theother cutting it : the 
meaſure of the angle comprehended between them, 
ſhall bee! equall to halfe the Circumference cur off. 
Inſtead of 32 © 3. 
12-Theor.Triangles,or Parallelogrammes,of equall 
height, or between: the ſame pa , are to one 
| another, 
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another as.their Baſes. 35,36,37,38,e r-and 1e 6. 
13. Theor: A right line cutting an angle of a Tri- 
angle in halfe;*cutteth the Baſe proportionally to the 
Itgges.3 ce 6 | A -: 
"x4: Theor: Every reftangleFriangle may benoted FE 
with the letters ABC: fo that Abe 4 | 
rhe Right angle; and BA the Baſe: IN 
and CA the Catherus , and BC the 
- Hypotenule. . "= P: 031510} 2 
15. Theor: Ina plaine reangled Triangles a Per- 
pendiaularler fall om theRighr angle upon the Hy- 
potenuſe,divides the triangle into twoTriangles, both 
like to the whole, and to.eneanother, 8c 6+ - 
BC.BA.CA:: BA. BP. AP:: ;:CA.AP.CP. 


NWN GUI YR 
Hypotenuſe. Buſes. '-», -Catheti. . 
From hence it followes,” that 
7. The Perpendicular is a micane-prepottionally 3 
berween the Segments of *the'Hypotenale.” ' Andſ= 
therefore the Quadrate of the Perpendicnlaris equall 
to the Ree e under the Segments.Scil:==BP,AP,= 
CP. APqz=BPx*CP. 1s 1, IB 
' 2+ The Baſe 384 Meane-propertionall between the 
Hypotennfe, and the Segment of the Hypotenuſe on 
the Baſes Side.Scil:BC,BA,BP. 74 
3+ Fhe Cathetus is a Meane-proportionall be- 
tyeene the Hypotenuſe, and. che Segment of the 
I ;ypotenuſe on the Cathetus Side.Scil:--BC,CA;CP. 
. -4- The Quadrats of the Baſe and Catherus, on 
c 


QQ Ao Ih 


new Filed, - 7c; 


d 1e6. ſhe Segments of the Hypotenuſe on-their reſpeftive 

of a Tri- F$ides. BP.CP::BAq.CAg. * | 

ly to theſll 5. The Quadrate of the: Hypotenule is equall to 
he Quadrars of the \Baſe and Cathetus together, 


* 


benoted BCq=BAqiCAq. * 


16. Theor:If Two right lines inſcribed in a circle, 

ut each other within the Circle(in the point A); the 
Rectangle under the Segments of the one, isequall to 
the Retangle undertheSogments of the other. 3503, 
Bur if they cut one-anpther + 
vithout the Circle” ( in the DT | 
PO! ori, 3-5 Ou of Wi "_ —_ A 6 

erithe 'Segmentrs< bf [them 
borh'fromithejpaint:to he =» 
Convexe and Concaveot -.... . 
the Circle, arecyuall : 36;.:: - 
37-3 Ifay firſt AB*xAC _ 
—AD»AF. for tri - B&F, | 
DAC fim. I fay 2.EB»EF F 
—ED»EC. fr cri; BEC, 
DEF.ſfim. 7. 


17.” Theor: In a Qnadrangle inſcribed in a Circle, 
the Interiar oppoſite angles cogether , are.cquall ta 
tworight angles. 22e 3. And if ther&þee drawne 
Two Diagonall lines, the ReRtangte under the Dia- 
gonalls ;--iS <£quall to. the' two. Reftangles under 
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the oppoſite Sides. T ſay ? 
AC-BD — AB »CD+ AD- 

xBC. For tri: ACB, ADE' , 

lim. and tri: ADC, AEB: 


fim. 


Where-FAC.CB::AD.DE?there- 
fore TAC.CD::AB.BEFfore | 


© 18. Theor:If from anyangle of a Triangle infcri-WÞ 
bed in a Circle,there be let fall a Perpendicular uponſ® 


the-oppalſite Side : as that Perpendicular 1s toone 
Legge of the ſame angle ;1o-'* Sonny 
fhall theother. e bee th, © 

the Diameter of che Circle. 

I fay CA.CB::CD.-CE. For 

eri: ACB,DCE. ſim. * © 


DADE <E: 

19. Theor. /Triangles having one equill angle 
have that Ratich/oons other] which ON _ F 
ded of the Sides. 23 © 6. . An 
20. Theor, If Halfe the Summe of the Three Sideyf ,- 
of a Plaine triangle, and the Three Differences of the 
| nt "x ree 


| wew. Filed. _ 77 

hree Sides from that halfe Summe, be continually 
irawne inte one another ; Or thus, if, taking any 
Side of a Triangle for che Baſe,and the rwo others for 
e Legges; A ReQangle under the halfe Summe and 


-Wealfe Difference of the Summe of the Legs and Baſe, 


C 


e jnſcri- 
ar upo! 
is to one 


be drawne into a Rectangle under the halfe Summe 

and halfe Difference of the Baſe , and of the Diffe- 
ences of the Legges :. The-Quadrat Side of the Pro- 
u& ſhall be equall ro the #re« ( or content ). of the 
riangle. ho: LOIN RT A: Tk 
Let BCDbeaTriangle,; - | 
hereof the cs are... 

BC and BD,and CD the 

Baſe. Cur the Three - 

ngles into halfes with | 
erightlines BI,CLDI, - -:.c, 

oncurring in I ; from _ - 


Ewhenceto the Sides, at F 


Right angles, draw the 


\} Mlinces IA,JE,IO. - There - : 


- 
1 angle 
mp * 

ee Side 


s of the 
Three 


are therefore within the 
Triangle BOD, Three . - 
ns of equall Tri- H 


fa 
"Wherefore, if co the Legges BC be joyned Ariat, 
CF=DE; itſhall be BF=;BC+:BD+:CD: 
And BA—BF-CD=1BCHBD-zCD; | -; | 
And AC—BF-BD—,CD+,;BC-*BD-. - + 
And CE=BF-BG =;CD-1BC+;BD: 


Mzg- 


jon * HOI HR Aron fe MMF dA LPT wa _—_— —— 


 CFHIAC 


drawa RightlineAT, which. £ 


78 The Key of the Mathematics 


Meaſuring BG=BF-: And CK=CF. Draw Per- 


pendicuharsFR,GH,KH : And Protra& BI unto H. 
Becauſe the es FOK+FHK=2 right angles 
=FCK+ACO-r : Andang : ACO+AIO'=2 right; 
the quadrang}es FCKH, AIOC ſhall beſim-. and tri: 
. the tri: BAL, BFH are abſo ſim. 
Theſe declared. ſay, That the Quadratof the area of 
a triangle, namely BFq=TAq —BF-BA»AC=CF. 
r TA. BA::FH.BF 

AndIA.AC::CF. Mi ebecauſs tri. fim. 

Wherefore by Multipl : TAqsBF = BA*=ACCF. 
—_ both parts into BF, and there ſhall be 8c. 

- Probleme. Froma point given ,- orat a Di- 
Aance given,todraw a line parallel roa Right line gi- 
yen. 32-CI. 

2- Probl. Frema point given naRightline, to 
ereXa line Perpendicular,or at Right angles: 11.e 1. - 

3- Probl. To let fall a ndicular line given, 
from a point aſſigned without it. 12 e 1+ 


4-Probl. From the point gi- o_ 


ven A, without the Circle C, to 
$. Probl. Three br lines bein iven; cofinde 
BEING 4 alive, ag 


ſhall couch the Circle. 17 e 3. 


p - © 


E " <thobl, 


ade 


. 6.: Probl. Tworight lines: 


new F iled, 


being given AB, AD,to find 
out a Meane-Proportionall - 
line. 13e 6. x 

7. Probl. Two right lines 
AB,AC, or AD,AC, being . # 6 - 
given, to findea Third line tt Phew gh 
continually Proportionall, - | 
11eG6. =, "HP 

8. Probl. A Triangle be- "Y 
ng given , whoſe height is 
Aha, and halfe the eſe AB, 
to frame a Quadrat 
equall roll YL 


9. Probl. AReQangle being givengo frame aO- 
yen. :I4 Cc 6. 
Bb bi \ oa 


ther ReQangle cquall to itzat a Si 
10.: Probl. A triangle Se 
being given, to frame ano- 
ther Triangle equall to it, at 
From) the points of height 
A - eAet __ nv 
« B drawne to the oppoſite 
angles,be parallel. 
IT. Probl. A Polygon 
being given, toframe a Tri- + - 
angle equall to Its Z 


' 12+ Prob. 


-— 
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I 2+ Probl. Three points being given, notlying 


direct, to draw a circtimferetice through theni. 


25 E 3+ | | 
13- Probl. The Baſe and Cathetus of a retangled 
Triangle being given,tofinde the Hypotenuſe : or to 
adde a Quadrat toa Quadrat. _. - 
74. Probl. The Hypetenuſe and Baſc of a redt- 


angled Triangle being given,ts finde the Cathetus; of 


to take a Quadrat out of a Quadrat. _ 
15-Probl. To finde the Ration of Twe like Figures; 
ſeeke a Third Proportional. | 
16. Prebl. A Figure being given, to framea like 
Fignre,in a Ration given. Seckea Mecanc-proportio« 
berweene the Side thereof, and a like Side. 
17- Probl. In.a circle given to inſcribe an ordi- 
nate or regular Hexagon. 15 e 4. 
18. Probl.Ina circle given to inſcribe an ordinate 
en. Cut the Semidiamiterof the Circle after 


the Extreme and Meane Ration, by 11e 2. 


19. Probl. Inacircle given to inſcribe an ordi- 
nate Pentagon. Seck the Hypotenuſe of a reQtangled 
Triangle, whoſe Baſe is the Side of an Hexagon, and 
Cathecus the Side of a Decagon. | | 
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: EAVES Cn av. XIX, 
Examples of Analytical Equation ; for inventing 
of T heoremes, and reſolving of Problemts. «At 
which marks (as i me the Pricepts 


bitherto delivered, do prin- —\- - 
cipally aime. | - 
Probl... Y Invention of 11 e2.Namely,th cut B 
a Rightline given; ſo that theReAtangle _ 
under the whole B, and-theleffer Segment , may be 
equall ro the Quadrat of the greater Segment. ' - 
Ler the greater Segment be pat A: theleſſer ſhall - 
be B=A. Draw B==A into B; and there ſhall bee 
made Bq-BA—Aq : or Aq+4BA=Bqi Wherefore 
y/u:Bq+:Bq-;B—A; by 9 Ch.XVI. - 
Which Theoreme is exprefled by werds thus : If 
to the Quadrat of the Eine given, be added a-quarter 
of the ſaid Quadrat ;. and from the Quadrat-fide of 
the Sumie;be taken Half the line given;theRemain- 
der ſhall be the greater Segment. i —— 
Now it is Geometrically effeRted thus; Draw 
AB=B: And toitatRightan- OO: 7 
oles, ſer BC=!B; and draw the. 
Hypotenuſe AC : * It ſhall 
be AC=y/n:Bq+;Bq. Ciitoff '' + i. 
CD=BC; Andthe Reinainder = By 
ſhalbeAD=yu:Bq4;Bq-iB. i 3 
Laſtly, meaſure AE=AD, for the greate Segmenys E: 
G - Probl. 
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$2 The Key of the Mathematics 
" Probl. IT. Invention of 12e 2. Namely the com- 
paring of the Baſe ef an obtuſe Angle with the Sides, 
Let BED bea Triangle, whoſe oy 
interior Angle at B is obtuſe; the o 
Baſe is DC, and the Sides BD,BC. 
Here BCq-BAq—=CAq=DCq 
(-DAgq by4 < 2)-BDq=-2BD#*BA 
—BAq.' Wherefore BCq4BDq 75 
==DCq-2BD»BA. - | 
Which Theoreme is-expreſſed by words, thus; In 
Obtuſangled Triangles, the Quadrat of the Side ſub- 
obtuſe angle, exceedeth the Summe of 
the ats of rhe Sides comprehending the ſame 
angle, bya Double Re&angle under one of the Sides' 
about the obtuſe angle ,; and the Segment of the ſaid 
Side (produced) berweene the obtuſe angle and the 


B A 


. Perpendicular, 


paring the Baſs of at1 acute Angle with the Sides. Let 
BCD be a Triangle, whole interior angle at B, is ſup- 


poſed, ſharpe. The Baſeis DC, 

and the Siles BC;-BD. Here 1.5: 
(-DAq by 7 e 2) - BDq+42BD 
*BA-BAq; Wherefbre'' BCq FS 


+BDq=DCqt+2BDaBA-.- In A Fl , 
d Friafng\c Quadra | to 
angle , is lefſe than the 


Probl. 


words thus; In Acutang] 
the Side ſabtending the Aa 
Sunmgof the Quadrats, tc... | 


new” Filed, - 2 

Probl. IV. Invention of 14&z+ Namely a Qua» 
drat equall co the ReQtzngle' AB | 
sAD: Bee it AB+AD==2BM. 4 
Whetefore ACA is cut mto 
equall partsat M;and unequall at: Al\ 

A fe al be chierforeſly 5e2) 3 OTE - 
AB»AD—BMq-AMq. Now 

put ACq@ AB» AD: and make areQatigle Triangle 
MAC, whoſe Hypotenuſe CM—PBM the Simnmme 
of the Sides;and the Baſe AM tothe Sernidifference of 
the Sides : the Catherus ſhall-be: AC the Side of the 
Quadrat ſought: by 48 e 1. | | 

- Invention ef the «rex of a plaine Triangle. 

Prob. V. Acertain friend of mine, a learned man, 
broughc unto me a Theoreme concerning the; area of} 
a plaine triangle, requeſting me'to examineand._de-- 
menſtrateit. Nowthe Theoreme was, asTremems. 
ber (for many-yeares are fince paſfed);almoſt in this 
forme, though not un the ſameletters. vs 
In a plain Trian-I;BqEq. ;Eqq, are<qualtoa qua- 
gle whoſe Sides 4 :EqAq-*.Aqq erat of the area 
are AJE,B : AqBq-t;Baq of the. Triangle. 

Aﬀter 1 had a while! thought. upan -it,, there , 
came ro-ny 'minde” 1/7. Ch: XYIIb, Thegr z 20; 
which ſeemed moſt fir for the looſing of.the ee: _ 
Forif rhetwoLeggeofaTrimglebe Aand Ez and? | 


the Baſe B: from chiencd it will appeare, that :A+8, 
#.B imo; A+;E-B ine: 2Bh;A—E. inp, eB. 
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94 The Key of the Mathematics 
area, multiplying therefore theſe Fonre Magnitudes 


continually ; there ſhall be brought forth zAqFEq+; 


AgBq+;EqBq-y;Aqq-;Eqq-- ;:Bqq: which is the 
very Theoreme propeunded | 
And frum henceI not only ſatisfied the requeſt; 
but alſo afforded foure other 'Theoremes , more eaſie to 
be wrong ht. SS ORNBSS, 
For becauſe ;A+;E+;B=1;Z+;B. 
And !A+*E-'B :Z—'B. 
And becauſe [B+]A--|E=;B+?X: 
And :B--!A+;E=!B-1X: 
Ic ſhall be 3Z+;B intq ;Z--3B—3Zq--;Bq: 
And 3B+;X into ;B--!X=zBq--;Xq: 

' It apppeares therefore firſt , 37.q-;Bq into 3Bq-z 
Xq=Q: of the area of the Triangle. In words thus, 
If a quarter of the Difference of the Quadrats of the 
Sumae of the Legges and the Baſe, bedrawne into a 
quarter ef the Difference of the Quadrats of the Baſe 

znd of the ; Difference of the Legges; the produced 
magnitude ſha}. be £quall to the Quadrat of the area 
of the Triangle. | 


Then becauſe £ 24>: Bqinto 3Bq-zXqa=3;ZqBq 


+> BeXa-;. Bqq--7,£4X4q-: Icappeares Secondly, 


zaxXq-Bq inte :,Bq m1 7;ZqXqaQ: of the area of 


ke Triangle. 1:8; 
wee) ben ZqtxX9=3D by 11, CXVIIT, And 
TaXqz=Xq ; by 14 CXVUI, It appears Thirdly, 
2D, —Bq into ;;Bq mi Q4%=Q: of the are4 of the 
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new Fiked. v5 
Iaftly, by theſe compared, a Fourth ariſeth 
4249 9 =Q: area Triang. 
Theſe two latter Theoremes are eaſily. expreſſed 
by words. | | Pry 
Probl. VI.T he Solution of Problemes about eArith- 
mericall Progreſſion in twenty Propoſitions. - Let the 
Symbols of words bee theſe : a the firſt and leaſt 
Terme. » the laſt and greateſt. T the number ofthe 
Termes. X the common Difference. Z*the Summe 
of all the Termes. Therefore T—r is the-Number of © 
the Differences : and therefore TR—YX==a—ay the 
Summe of the Differences. Im 
Of thoſe Five #,o, T,X,Z, Thicee being given, to. 
finde out the other two by tweary following Propo-- 


ſitions(for ſo many are the varieties) m this order.” 


# Given. | | Sought. - [| By Propelitions:” ," 
IC Z and X \{ tr andi2<: 
-, ©, X|/T and Z {| ;ald 4 

« oo Z |T and X j[5md5e6 

19 FT. & PT and Z |-7-and 8 
 T,Z ||, and X [|| 9.and-106: 

*, X, Z ||}, and T ||{:r" and 12 

o, T, X ||. and .Z. |\r3. and 14 

®, T, Z ||. and X |'r5 and"16. © -- 
w XN, L ||, and T | 17 and 18. - | 
T,X Z [þ and © ['19-and 20 | 
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VL TXX46=, &==v, by 2. , 
VEIL TRX2s jm T—=2Z. by 1 and 7. __ 
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XIIL a+#X-TX== &s» by 7 | 
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XIV. 2% +X-TXinT=3Z. by 1 ad 13- 


ww_wau BY ©” 


WV. 2Z 
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Probl.VII. Euclid, 11 ec 2. Hath taught to cut a 
Line given, ſo, that the Reftangle under the whole 
Line, and leſſer Segment , ſhall be equall to the Qua- 
drat of the greater Segment : which Se&tien is-4lmoſt 
divine. Let us now propoſe that Probleme more ge- 
nerally ; that the Line given AB, may be ſo cut, that 


the Redangle under the whole AB , and. rhe leſſer - 


Segment, may , to the Quadrat of the greater Seg- 
DC have nd poſſible Ration given 4 uppoſec 
RtoS. | 
Firſt, put R. S::AB, AC, which here I call the 
Fourth Proportionall. Then for the greater Segment 
put A: thelefſer ſhall be AB—A: which drawne in- 
to AB, giveth the ReAangle ABq--AB» A. Tt ſhall be 
therefore AB.AC::ABq--AB*A. Aq. : And there- 
fore (by 3 Ch:VI} ABU: AC-ABzAC»A=ABr»Aq. 
And dividing all by AB, it ſhall bee AB-AC--AC»A 
.=Aq. or Aq+AC>zA—AB-AC. And by 9.Ch:XVI 
_-* 35 found 4/u: ;ACqtAB:»AC;—jAC—A. 
This Theoreme found is thus expreſſed in words : 
If to rhe Quiadrat of Halfe theFourth Proportional , 
be added a ReRangle under the Right line given, and 
that Fourth Proportional ; and out of the Quadrat- 
fide of the 'Summe bee taken Halfe the fourth Pro- 


portionall : The Remainder ſhall bee the greater 
Segment, | : 


Geome- 


me- 


new Filed. | | 8g 
Geometrically thus : Joyne AC " 


to ABina {ireightline: And ma- —* IG | 
king BC.the Diameter, draw a / - ] NF 
Semicircle : and from BC, in the/ *: wee] 
point Agere&ta Perpendicular AD,z-  F AE C 
cutting the Semicircle in D, then _ . 
cutting AC into Halfes at E,meaſure EF—=ED. I fay, 
the line AB is fo cut in the point F,that,R.S::AB=BF. 
AFq. For AC*AF+AC*BE =AC*AB —ADq 
— CF*AF (by 6e2 ) =AC*AFFAFq. Wherefore 
AC#=BF —AFq. But AB.AC::AB*BF. AC»BE. 
Therefore, , 
Probl. VIII. If one of the Right Sides (BA or 
CA) of a Rightangled Triangle , in which a Perpen- 
dicular is let fall onrof the Right angle unto the Hy- 
potenuſe, be given, together with BK the Difference 
of the Segments of the Hypotennſe; to finde both the 
Hypotenuſe, and the Triangle it ſelfe. Firſt,ler there 
be given the lefler Side CA. - Suppoſe it done that is 
required : andletBACbhe the ReRangled triangle + 
from the top whercof let downe a Perpendicular AP 
upon the Hypotenuſe, dividing it into the Segmants 


\ 
\ 
\ 
y \ 


BPand CP. Now Cp_E » Becauſe BC.CA:; 
CA it ſhall <—C —_ CAq: or BCq 


—BKz*BC —2CAq. Wherefore by 9. Chap : XVI. 
+/w;;BKqt2CAq+;BK=BC. | | | 


This 


—_— — 4 


GAA Ro it es 
—_. ONO kW: vgs on OT "IO 


Fo The Key of the Mathematics 
This Theoreme is ex- - 
prefled by words,thus; If 
the Quadrat of the Semi- - A 
diffexence of the Seg- 
ments of theHypotenulſe, - 
bee added to twe Qna- 
drats of the Side given. £— 
And the Quadrat Side of C ©--P--—**F 
the Aggregate be increa- Þ 
ſd with the Semidiffe- Sas Kees 
rence it ſelfe : the whole Samme ſhall be equall te 
the Hypotenule. | 
Geometrically thus : Draw.CF : and to it a Per- 


pendicular FL, And extend CL to N, that 


LN —'BK. Soit ſhall be CN==BC. Wherefore in- 
ſcribe in a Circle,CK=CN-BK : And preduce &Cc. 
For CFq—2CAq. And CLq—2CAq+;BKq.Ergo, 

Bur if the greater Side BA bee given : an 
Equation ſhall bee fonnd , 4/q;zBKq+2BAq.-1BK 


+ 
==BC. Taking _ or PB. | 
And the Geometricall EffeQion net unlike the 


former. X 
Probl.1X. If BF the Difference of the Sides of 
a ReQangle Triangle, and APa Perpendicular from 
theRight Angle to Se Iparmn, beegiven-:--to 
finde both the Hypotenule,and the Triangle it ſelfe. 
Suppoſe it done which is deſired: and let the Rock 
| angle 


ew Filed. - 91 
angle Triangle bee BAC. Becauſe by 7e2, 
2BA* AFTBEq=BAqFtAFq; and therefore BEq— 
(ABqtAFq, that is) BCq— (BA=2CA, thatis) 
BC*2AP, becauſe BC.CA::BA.AP. Tt ſhall bee BCq 
—2AP-BC=BFq Whercfore by 9. C.XVI. y: 
APq+BFq:+AP—BC, AS 

This Theoreme is ex= N | 
preſſed in words thus; - 
If to theQuadrat of the 
em » be ad- 
ded'the Quadrat of the 
Differenceof the Sides; - 
and the Quadrate' Side + 
of the te bee C 
increaſed with the PTer- - 54 es 6 al 
pendicular ; the Totall augmented ſhall be equall ro 
the Hypotenuſe. © | 

Geometricallythus : make PL=BF. And extend 
LA to N; fo that AN—AP.. It ſhall bee LN—BC. 
Therefore on the Diameter BC deſcribe a Semicircle; 
in which ere& a Perpendicular equallto AP given, 
And draw BA and CA. 

Prebl. X- If BG the Summe of the Sides of a 
ReAangle Triangle, and AP a Perpendicular from the 
Right angle to the Hypotenuſe, be given :-to find 
out the Hypotenuſe, and the Triangle it ſelfe. 7 
Suppoſe that done we" is defired;& let the ReAangle 
Triangle be BAC. Bcoaufe by 46 2. BGq—(BAq 
4G thatis) BCg? (2BA»CA, thatis,) AP-BC: 

ecaulſc 
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Becauſe BC. CA::BA.AP. It ſhall be BCq+2AP«BC 
=—BGq. Wherefore by 9, C.XYL y/ q: APqFBGq; 
-AP—BC. 


P 

— This Theofeme i is declared thus : Tfrothe Qua- 
'drat of the Perpendicular,be added the Quadrat of the 
Summe af the-Sides, and out of the Quadrat Side of 
the Aggregate, the Perpendicular be deducted : the 

remaining Line ſhall be equall ro the Hypotenuſe. 
'  Gzometrically thus : make PL —BG. 'And draw 
AL : from which cut of AN=AP. Soſhall bee IN 
—PBC. On the Diameter: nreſors BCdraw a Semi- 
.circle,&c. 

Probl. XI. If CA one Side of a Rectangle Tri- 
angle, and BP the Alterne Segment of the Hypotenu- 
ſc, be given : to finde the other Segment,afd the Tri- 
angle i it ſelfe. 

Trmgine that effected which isdefired: And let the 
Reangle Triangle be BAC. Becauſe BP+CP.CA:: 
"CA. CP. .Itſhall be BÞ»CP+CPq =CAq. Where- 
fore by 9 G-AML /q: oo :BP=CP. 


"This 


P=BC 
BGq: 


mew Filed. 


This Theoreme is ex-..,: ..-- 
prefled in words thns : - 
It to the Quadrat of Half : . 
the Segment of the Hy- 
potenuſe, bee added the * - 
Quadrate of the Side gi- 
_—_ and —_—_ Qua- . Fd "BY 

rat Side of the Aggre- F——— — 
gate, the ſame Halfe bee Se) Reg | mn WM. 
abated;the remaining Line,ſhall be the other Segment 
of the Hypotenule. | DF) 

Geometrically thus : Set at Right angles,- BPand 
PF=CA. And cutting BP in Halfes atM, draw 
MF : and meaſure MC=MEF.. The other Segment 
therefore CP is found, and alſo BC the whole Hypo- 
tenuſe. On the Diameter BC deſcribe a Semicircle; 
in which inſcribe CA and BA. .. | | 

Probl.XIT. If BK the Difference of the Hypote- 
nuſe ofa ReQangle Triangle, and BG the Summe of 
the Sides, be given : to finde ont both the Difference 
of the Sides, and the Hypotenuſe, and alſothe Trt- 
angle it ſelfe. | 

Suppoſe that done,w*Þ is required:and let the Ret» 
angle Triangle be BAC. B=cauſe BG. BK::BC.BF,by 
17:C.XVIIETheor 16. And BGq. BKq::(BCa,that 
is) BAq+CAq. BFq. Alſo 2BGq-BKq. BKq:: 
(2BAq+2CAq-BFq,that is)BGq. BFq. For by 8. 
C.XVIIE. 2BAqt2zCAq=BGq+BEFq. Wherefore 
4 q:2BGq-BKq.BG::BK: BF::BG-BC. wy 

18 


F} 
 — 


— —_ 
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This Theoreme is ex- 
refled iN words thus : If 
Fromm the Quadrat ef the 4 
Summe of theſides don- 
bled, bee taken the Qua- 
drat of the Difference of | 
the Segments of the Hy- 


rat-ſide of the Remain- 
der is, tothe Summe of 
che Sides; ſo ſhall the 
Difference of the Seg-- | 
ments of the Hypotenuſe "+ 
be, tothe Difference of 
rhe Sides; and ſo the Summe of the Sides, to the Hy 
potenuſa. = : 

Geometrically thus : Set at Right angles, BGand 
GH=BG. Then'on the Diameter BH deſcribe a 
Semicircle : in which inſcribe HI=BK : and draw 
BI. Therefore BI=4/q: 2BGq=-BKq; mike alſo 
BL=BK. draw GI : and to it 3 Parallel LF. There- 
fore BF the Difference of the Sides, is found. 

Probl. XIIT. If BK the Difference of the Seg- 
ments of the Hypotenuſe of aReAangled Triangle , 
and BF the Difleence of the' Sides, be g1ven : to finde 
the Summe of the Sides, and the Hypotenuſe,and al- 


ſo the Triangle it ſelfe. 


Suppoſe that done which is required: and'let BAC 
be the RetangleTriangle, Becauſe BF-BR::BEBG. 
7 Os by 


by 17 C.XVIIL Th. 16. And BFq. BKq::(BCq, that 
is) BAq+CAqBGq. Alſo 2BFq -BKq. BKq:: 
(2BAq+2CAq-BGgq, that is) BFq.BGq. For by 
$. C.XVIL.@BAq+2CAq=z BGq+BFq. Where- 
fore 4/q 2BFq-BKq. BE::BK. BG.:BF.BC. 


-. 

here= | This Theoreme is expreffed in words thus : If 
from the Quadrart of the Difference of the Sides 
Seg- | doubled, be taken the Quadrat of the Difference of 
we, || the renews of the Hypotennfe : As the Quadrat 
Pde Side of the Remainder is to. the Difference of the 
d al- | Sides; fo ſhall the Difference of the Segments of 
the Hypotenule bee, to the Snmme-of the Sides; 
BAC | and fo the Difference of the Sides, to the Hypo- 
BG. | tenake, FN 
|  Grome- 


ood Ot 610 2k As 1.4 OY Cups AS.” LS LIE EL; 2 


the Triangle. Becauſe FB.BK::BD. 
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. Geometrically thus : Set at Right angles, BE 
and FH=BF. Then'on the Diameter BH defcribe a 
Semicircle z. in which inſcribe BISBK : and draw 
HI. Therefore HI=4/q : 2BEq-BKeg- make BL 
==HI. draw FL : and to it a parallel IG. Thete- 
fore BG the Summe of the Sides, is found. 


Probl.XIV. If BF the Difference of the Sides of | 


any plaine Triangl? , BK the Difference of the .Seg- 

ments of the Baſe, and CLthe Difference berweene 

the greater Side and the Baſe, be given : to finde the 

Baſe; the Snmme of the Sides ; and the Triangle ic 

ſelfe. * And firſt let the excefſe be in the Baſe. þ 

Suppoſe that done which is Cy let BCDbe 
Sy K=BD 


be = G. 


by 17. C.XVII, Th.16. It ſhall bee BK-BD-BFq 


R 2BF 
BK=BDTtTBFq 
TE BC. Take 


tis cur of BD, mg ID + DRE 
2BF=CL | | | 
="—5>—Wherefore 2BF-BD —BK=BD = 2BF« 


CLFBEFq. And by 3 C.VI, 2BE—BK. 2CL+BE::BF. 
BD::BK.BG. DD 


- 


==CF. Alde BE, and 


_ This 


his 


This Theoreme isexpreſſed in words'thus : As the 
Difference between 'the doubled” Difference of the 
Sides; and the Difference of the Segments of the Baſe 
is ro Aggtegate of the double Difference. betweene 
the greater Side and the Baſe , and the Difference of 
the Sides; ſo the Difference of the Sides,” is to the 
Baſe; and ſothe Difference of: the Segments of the 
Baſe, to the Samme of the Sides. _- ©,» 
- The Geometricall £raxisis too ealie, toneed the * 
ſetting downe. - OY 3h 1 
- Bur if the Exceffe be in the greater Side : the 
Theoreme will be BKE—2BF: 2CL—BE::BF.BD:; 
BK.BG. _—_— Fas Cre 
Tomit the Inveſtigation of this Theoremez- and 
the Solution of the Probleme, wherein outof BG the - 
Summe of the Sides of any plaine Triangle , and BK 
the Difference of the Segments of the Bale;;7 and BE 
the Difference betweene the greater Side and the - 
Baſe, being given; it is required to finde out the Baſe, 
and the Difference of the Sides : that the Studious in 
H * — efnaljrie 
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. VI, BK*BD=BGq——wWq: BGq»BDqt 


Analytice may have wherewithall to exerciſe their 


6kill. | R's 

Probl.XV. If BG the Summe of the Sidcs of any 
plain Triangle, BK the Difference of the Segments 6 
the Baſezand CA a Perpendicular,being given;to finde 
out both the Baſe , and the Difference of the Sides 
and the Triangle it ſelfe. . 

Suppoſe that done which is required : and let 
BCD be the Triangle.Becauſe by 17.C:XVIILTh.16 
BG.BD::BK:BF. And by 5.ChXVIIL,DKg—=BDq 
+BKq-2BK»BD:And by 47 ex(4ADq,that 1s)DKq 
+4CAq=(4CDe, thatis) FGq. Ir ſhall bee BDq 
FBKq-2BK*-=BD+4CAq=FGq. Take FG out of 
BG: And BG —V'q: BDqtBKq—2BK*BD+4CAq: 
-—BF. Wherefore it ſhall bee BG. BD::BK.Bi 
-/q: BDgtBKq—2BK-BDt4CAq. And by 3Ch: 
BGqzBKc 
—-BGqs* 2BK-BDtBGq-4CAq. Therefore by 
$Ch.XVI Q:BGq—BK*BD,that is, BGqq—BGgq 
22BK-BD tBKq*BDq = BGquRDq + BGq=BKq 
—BGqs2BK*BDtBGq.4CAq. And therefore 
BGqsBDq— BKqzBDq— BGqq — BGquBKqff {crib 
—BGqs4CAq. or alſo, BGq—BKg into BDqf| B 
— BGq—BKq—4CAqintoBGe.Wherefore y/q: Dian 
BGq—BKq. 4q: BGq—BKkq — 4CAq :: BG. Hl= 
BD:3BK. BF. DEAD | 


draw 
This|| ded a 


new F ied, 


ll This Theoreme js expreſſed in words thus: Agthe 
quadrat Side of the-Difterence between the Quadrats 
J of the Summe of the Sides, and the Difference of the 
nts of the Baſe, is tothe Quadrat Side of the 
{ame Difference lefſe by the Quadrat of the Perpendi- 
cular doubled ; fois the Summe of the Sides to- the 
Baſe; and ſo the Difference of the Segments of the 
Baſe,to the Difference of the Sides. | S 
Geometrically thns : on BG the Diameter de 
ſcribe a Semicircle : in which inſcribe GH==BR: and 
BH. Therefore BH=4/qBGq-BKq. Again on the 
.} Diameter BH deſcribe aScmicircle;in which inſcribe 
HI—2CA : -and BI. Therefore BI =4/q: BGq 
—BKq—4CAq. Make BL —BG : and from L 
draw LN parallel to HI, concurring with BI extens 

ded at N, Hers is found therefore BNBD. 


* 


—  _____—  — gw -3 BW 


EP ane ht I He iv 


* BDq+BKq-2BK-BDTt4CAq — BG. Wherefore 


 #4CAq. And therefore BKq*-BDq-BFq-BDq 
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Probl.XVI. If BÞ the Difference of the Sides of 
any plaine Triangle, BK the Difference of the Seg- 
ments of the baſe, and CA a Perpendicular, be given; 
to finde both the baſe, and the Summe of the Sides, 
and alſo the Triangle it {&lfe. -- -_ 

Suppoſe that done which is required: and let BCD 
bee the Triangle. Becauſe BG.BD::BK.BF. And 
DKq—EDqgt83Kq-2BK*BD, by 5 Ch. XVIII And 
by 47e 1, ( 44Dq,that is) DKqt4CAq= (4CDq, 
that is) FGq. It ſhall bee BDqtBKq—2BK*BD 
T4CAq= FGq. Adde FG to BF : And BFtyq: 


BF.BD::BK.BF+4/q:BDq+BKq-2BK»BD+4CAg. 
Alſo BK*BD — BFq t 4/q: BEq«BDq tBEq=BKq 
-BFq»2BK*BDtBFq=z4CAq. Therefore Q:BK*BD 
—BEq » that is, BKq»zBDq- BFq*2BK-BDTBEqq 
== BFq « BDq * BFq»"BKq - BFq-2BKBD + BFq 


—=BFq*BKq = BFqq+BFq=4CAq. or alſo BKq 
-BFq into BDq — BKq=BFqt4CAq into BFq. 
Therefore 4/q:BKq-BFq. yq: BKq-BFqt 4CAq:: 
BF.BD:;BK-BG.__. 

4 « BE. i Nr AC 4 4 6G 


I } 


des of 


e SEg- 


This | 
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This Theoreme is expreſſed in words thus : As 
the Quadrat Side of the Difference betweene 
the Quadrats of the Differetice of the Segments of 
the baſe, and of the Difference of the Sides, is to the 
Quadrat Side of the ſame Difference augmented with 
a Quadrat of the double Perpendicular, ſo is the Dif- 


ference of the Sides,to the Baſe; and ſo the Difference ' 


of the Segments of the Baſe ,- ro the Snmme of the 
Sides. 
*. Geometrically thus : on BK the Diameter deſcribe 


* Ba Semicircle' : in which inſcribe KH —BF and BH. 


Therefore BH=Y/q:BKq-BFq. Make BHL==BE: 


' Band HKI=2CA. - Draw BI. Therefore BLI=4/q: 
EBKq—BFgt4CAq. Draw alſo IN Parallel to HI, 


concurring with BI extended in the Point N. Here 1s 
therefore found BN— BD. 

Probl. XVII. If ina Rectangle Triangle , B the 
Difference- between the Baſe and Hypotenuſe , & C. - 
the Difference between the Catherus and Hypote- 


| Enuſe : tofinde both the Hypotenule and the Triangle 


it ſelfe. | | 

For the Hypotenuſe put A. the Baſe will be A=B. 
and the Cathetus A—C. and by 47-e 1,the Cathetus 
is /qu2BA—Bq. Wherefore /q: 2BA—Bq—A 
—C. And 2BA-Bq—Aq—2CA+Cq.' or 2B+2C 
into Ami Aq—BqtCa. Therefore by 9-Ch.XVI, 


B4C+4/q: 2BC=A the Hypotenule, * | 


H 3 This 


0 Ar... y 
—_ pe a Ws. Kare ſen _ 
«_— _—_ ® 
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M EA: 
This Theoreme 1s expreſſed in werds thus : rhe AB 
Agpregate of the twe Differences, that is, the Diffe- 
CEnCE __ the _ and - = Cathetus + won I 
Hypotenuſe , together :with the Quadrat Side of aff to / 
double Rectangle under the Differences , is equall to 
the Hypotenuſe. | 
Geometrically thus : Draw an infinite Line, in 
which meaſure B,B, and C. This being taken for thefſ ABc 
Diameter, draw a Semicircle ; and in the commonſſ 4 
point of Band C, erect Perpendicularly the Line M.l y 
therefore Mq—2BC. Alſo from C in the infiniteſ} C rh 
Line, meaſure M, and with the Semidiameter M4CÞ tmde 
+B, deſcribe an Arch, untill it concurre with the Per-Y givi 


; pendicular Line M extended. Then from the point off of x 


concourſe to the Center of that Arch,draw a Line for 
an Hypotenuſe. And ſo the deſired ReRangle Tri- 
all bedeſcribed. 
_ IOERINES Untoa —_ g—_ apply A 
rallelogramme-equall toa plai re C given;which 
Parallelogramme ſhall Ell fhort of the faid right Line 
by a Parallelogramme Figure like unto D a Parallelo- 
gramme aſſigned. But the right lined Figure Cmut 
not 


new Filed, T3 
not be greater, then that which is applied unto halfe 
thatLine. Prop:28:e 6, © 
Ina Parallelogramme D, note with Perpendicular 
Lines'its Altitude R,and Latitude $ : It is no matter 
whether of them be greater. . 
For the Side of the Parallelogramme ſought , put 
A: the ablatitious Pertion ſhall be AB-A.Make S.R:z 
AB*R-RzA ; | | 
AB-A——, + The Altitude of the Parallelo- 
gramme ſought : which Altitude being drawne in- 


to A the Side, ſhall give ARA, C : or 


x AB EN 
ABA-Ag=<D: And by 9 Ch.XVIT, Fog + yq: 


be the Side of the Parallelogramme ſought. 


H 4 Geometrically 


ECD ene SR nd HIPS MEM. 7 LAS ASA A: 7 


p — ad" 4. 
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Geometrically thus : make ER —Y/C. Then 
C : 
R-S:ERES—YP=, Set ER and ES at Right 


angles: and taking SE=ER,or"on the Diameter EF 
deſcribe a Semicircle : in which ereQing a Perpendi- 


cular SG, there will be SGJq=F" « From the point 
G meaſure GHZAB—HB - It will bee HS 


A CxS 
—— EET th to which if you adde HA=zAB; 
you ſhall have AS the Side of the Parallelogramme 
ſought. And BS=BA=A the ablatitious Portion. And 
BL parallel to the Line ER , ſhall be the Alritude. 


Thereforethe Parallelogramme ſought is ASKN, be- 
ing made Equiangle with D. 


Probl. 


*hen 
1ght 
rEF 
ndi- 
ont 

HS 
AB; 


nme 
And 
ude. 


 be- 
obl. 
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Probl.XIX. Unto a right Line AB given,to apply a 
arallelogramme equall to a plaine Figure C given: 
which Parallelogramme ſhall overreach the ſaid 
Right line, by a Parallelogramme Figure like unto D 
a Parallelogramme aſſigned. Prop. _— - ON 
In the Parallelogramme:-D' notgthe Altitude and 
Iatitnde, as in the former. - =_ 
For the Side of the Parallelogramme ſought put A: 
the adjeAitious Portion ſhall be A-AB , Make S.R:: 


R»=A- ABzxR 
A-AB. g— the Alticade of the Parallelo- 


gramme {ought : which Alticude being drawne into 


Athe Side,it ſhal give A che C., or Aq 


C*S ABq, CS 
JOE Bx —— —— , gy ——_ -._ oe 
ABA 7 And by 9 Ch.XVI,y/q: - th 


_ | 

Which Theoreme is exprefſed in words thus : If 
C the plaine Figure given, be drawne irito the Lati- 
tude of the Parallelogramme D'; and the Product bee 
divided by the Altitude ; and the Quotient added to 
the Quadrat of Hale the Line given AB : The Qua- 
drat Side of the Aggregate iricreaſed with the ſame 
Halfe, - ſhall be the Side of rhe Parallekygramme © 
ſought. by 


Geometri= 


= <DEL 4) WF.  EIe-CA & AK” CAS SSA (Aut 7 Ss 
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©. Geometrically thus : Make ER—y4/qC. Then 


RS:ER. EB, Set ER and EB at Right 


angles: and taking BE=ER, onthe Diameter EF 
deſcribe a Semicircle : in which _—_— a Perpen- 
dicular BG, there ſhall be BGq= —Y - Meaſure BH 
| ABq CzS 
= AB—AH. And draw GH=4/q: I - + - : 


—HS. Therefore AS=A the Side of the Parallelo- 
gramme ſought. And BS —A-AB the adjeQitions 
Portien. And the Altitude ſhall be SL Parallel to the 


Line ER. Therefore the Parallelogramme ſought is 


uler with D. 


ASKN, being made Equiangul 
Probl, XX. 1Ff BC, BD, two Sides of any plaine 


Triangle, with B che Angle comprehended betweene | 
them, be given; to finde out the Third Side : or if the 


Three Sides being givenzto find eut the Angle B op- 
Polite toone of them. | 
Suppoſe 


COL 


thy 
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Suppoſe that done which is required:and let BCD 

be the Triangle. On the Center B, and S=midiameter 
BC, deſcribe an Arch CK, and ler fall a Perpendicular 
CA. Therefore KD is the Difference of the Sides :. 
and AK like to the verſed Sine of the Angle B. For 


Rad. svB::BK.AK— TRE Bur AK —BKEF PA ;4S 


appeareth by the Schemes compared. 

And —_ —) 2BD-BK+KDgq. by 5 Ch.XVIIL 
BDqtBKq $7. CDqtzBD»BA. by 2,3,Ch-XIX. 
It ſhall bee, 2 BD*-BK+DKq=CDq +2ÞD=BA. 
Wherefore 2BD-BKtzBD+BA, thatis, 2 BD*AK 


BD « BCz 5v B 
+DKq=zCDq But 2BD-AK="">—"o; * Gar: 
Therefore 222 BCtB, kg =CDgq. which is 
the firſt Theoreme, . 

And <D9—=KDqintoRad = ;B. whichis the &- 
cond Theoreme. 
| .C Ee 


| B A 
The firſt ef theſe Theoremes is expreſſed in words 


thus : If a doubled ReQangle centained ow he | 
| Sides 


I ——KcccX©+JÞ.N dr... OA 


-” tid; Ah 


j 
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Sides given, bedrawne into the verſed Sine of the 
Angle. intercepted ; and the Product be divided by 
the. Radius : The Quotient increaſed with a Qua- 
drat of the Difference of the Sides ſhall be <quall to 
the Quadrat of the third Side. | 

. And the Second thus : If the Difference of the 
—=_ of the oppoſite Side , and of the Difference 
of the Sides be drawne into the Radius ; and the Pro- 
dud be divided by a doubled Rectangle under the 
containing Sides : the Quotient ſhall be equall to the 
verſed Sine of the Angle ſought. 

Probl.XXI. Ina piece or Fruftum of a Pyramid, 
both the Baſes Aq,Eq, and the Altitude, being gi- 
ven; to finde the meaſure of the Fraſtume. 

You muſt firſt know (out of 7 and 10e 12) that a 
Parallepipedon is equall to three Pyramids; and 

a Cylinder tq three Cones of the fame Baſe and Al- 
titude. u | 
The Altitude T of the Pyramid cuc off, muſt firſt be 


ſought, thus; A-E.E::L,T+ Wherefore$==T. And 


the Altitude of the whole Pyramid is L+T. 
Likewiſe the whole Pyramid Tripled” is AqLtAqT. 
And the Pyramid cut off Tripled is EqT. Therefore 
the Tripled Fruſtam of the Pyramid is AqLtAqT 
—EqT. a /% & & 'P Des: 


This 


new-Filed. 
This Theoreme ſhews/! - 
eth one way of meaſy-" '- 
ring the Fruſtum of a 
Pyramid : And is expreſ-: 
ſed in words thus :: If the \\ 
Solid under the greater”: 
Baſe and whole Altitude, - 
be leffened by a Solid un-" 
der the lefſer Baſe and ia 
Altitude of the Pyramid':3 
cut off > the third part of #1 ©. 
the Remainder ſhall be equall to the Fruſtame. 


- 


Againe, becauſe by 2 Ch.XI,Aq-Eq=ZX : and 
LE” ; 
I= T7 It ſhall be AqL+ ( ZEL, thatis, by 3e 2) 
AEL+EqL=AqL+AqT-EqT.Therefore the tripled 
Frufturs of the Pyramid is Aq+Eq+AE intoL. 

This Theoreme teacheth another way of meaſn- 
ring the Fruſtum of a Pyramid : and it 1s expreſſed 
in words thus: . Fe 4 

If the Aggregate of both the Baſes of the Fruſtum 
of a Pyramid., and of the Meane-Proportionall be- 
tween them, - be drawne inte the Altitude of the 
Fruſtum : the third part of the Product ſhall bee 
equall to the Fraſtum. | 

Alſo becauſe, by 2 Ch.XI. 2Aq+2Eq—ZqtXq: 
ZqL4XqLt2AEL ſhall be cquall tofix Fraf's.Bur 
by x 1 Ch.XVIILXqtzAE=Z. Therefore Zq+L into 
L is equall to ſix times the fraſtwm of a — 


- , X 
——_— wn an 4" Li tht 
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this Theorme teachetha third way of meaſaring a 
fruſtum of a Pyramid; and is expreſſed in words thus: 
If to the Aggregate of the Baſes be added th 

of the Aggregate of the Quadrat-Sides of both 
Baſes,and their Summe be draym into the Altitude of 
the Fraſiwm : the Sixt part of the Product ſhall be 
equall to the Fruſtum. Ty, 

Bur if the queſtion be abont meaſuring a Frafinw 
ofa Cone. Becaule according to Archimedes his diſ- 
covery,the Semicircumference of a Circle is cquall 7 
of the Radius ( or Semidiameter) almalt : or more 
accurately 5 Rad. The «re of a Circle ſhall be 55 
Rad:q. And 113« 355::Rad:q. ere Circle. 

Wherefore the firſt Theoreme of meaſuring the 


 Fruſftum of a Cone, is AqLt%AqT-2:EqT,arc 


equal! to the Fruſtars tripled, 

The Second is355 Aq+ 5; Eq&-553 AE intoL, are 
equall to the Fraſtum tripled. 

The third is $55 Zq#+ 455 Zinto[, are equall tothe 
Fruſftum of the Cone Six-fold. | 

Probl.XXII. A Probleme of Apolonius Pergens 
& ereavuryrzre Two pomnts A, B,being given.ina 
Maine, to defcribe a Cirele, to whoſe Cireumference, 
the Right lines AD,BD,drawn from the ſame Points, 
inay have the Ration given of R to'S. | 

Snppoſe that. done which isrequired : and let the 
Center ef the Circle fought be C in the fame Right 
line with.the Phmts A,B; and the Semidiarneter 
Make R.S::S:T, New becauſe: the two T 1 gs 
| | ACD, 


ring 4 
$s thas: 
nadrat 
F both 
ude of 
hall be 


uflum 
is diſ- 
uall 
> more 
| be 355 


1g the 
JT,are 


L., are 


tothe 
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ACD,DCB (whereſeever the Point D be taken) are 
as ACto BC: And the Sides DA,DB, alike oppolite 
to the common Angle C, are in the Ration of R to S: 
And the Side CD commen to both : one may eaſily 
conceive the Triangles ACD,DCB to belike. Where- 
fore R.S::DA.DB::AC.DC::DC.BC. And by 1 Ch. 
XV,AC.BC::Rq.Sq::R.T. If therefere for BC bee 
put A: Itſhall be AB+A.A::R.T. And AB»T+T»A 


ABzT 
—R»A: or RTF EA Laſtly, /: AC«:BC:=PG 


Which are ex- : R 
preſſed in words S 
thus : If the fpace — T 
betweene the 
ints, be drawn 
into the thivdPro- 


portionall Terme A 
of the Ration gi- 
ven: and the Pro» 
du& bee divided 
by the Exceſle of | 
the Firſt Terme above the Third : The Quotient ſhall 
be equall te the Diſtance of the nearer Point from the 
Center. And the Quadrat-ſide of the Retangle un- 
der both Diſtances frem the Center (hall be equall rs 
= Semidiameter. The Geometricall EffeRion is 
Ic. | 
Probl.XXIIT. Ina Tunne or Wine-veſſell , the ins / 
terne Longitude 2CL ; and the two — 
pxhhlp alNC= 
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namely CB at the Bung, and LD at the Head , being 
' giventto finde out the capacity of the Tunne it felf. A 
Tun isa Fraſtam of a Sphererdes , which Solid figure 
is made by the Revolution of Halfe an Zips ( or 
Ovale) abont its tranſverſe Diameter or Ax#. Now 
that the' meaſure of the Fraftawms may be found our, 
the meaſures both of the whole Spherordes and of the 
Portions cut off, muſt be knowne : for the Difference 
of theſe meaſures is the meaſure of the Fruſtum. 
The Solidity of the whole Spheroides , 18355 BCq 
into} IK which is double a Cone made on the Baſe 
BCB, at the Altitude TK. . Archim de cond. 6. Sphes 
reid:Prop.29. + | 
And the Solidity of TED the Portion ctit off, is 
had thus : LK.LK+KC::3{5 LDq into LT. Solidity 
ſought. 1654. Prop. 31. 2 900 
But here is yet wanting ( that which is the maine 
Point of this buſineſle ) the tranſverſe Diameter axe 
IK: which you ſhall chus finde. 11 Brig 25it' 
- Suppoſe chat done which is required : And deſ- 
cribe an Ekipfs: &c. All elſeas in the Scheme. And 


B | 7 
make CK.CB::CB.© _ CR,Halfe the right Latzs 


, by 137: Conic': Apoll Agame make CK: "Go 


cxicr. PUNICKCL IN, Dravitin IL, 
that is, CK-CL(which is all one as if yon draw CBq 


mo CKq-CLq. by 11 Ch:1 8, and there ſhall ariſe 


CBq 
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. l my 7 R iCL | my 
= —c—- —LEq, by 13; |.7. Conc 
( or | 4po#: Therefore y/ EET =CK, the Semi- 
on. . CB-Cl. ; 
ont, ſaxe; rhat is, Op — CK: 


Which Theoreme is 


Wes ___ in .words. _ 
- thus: It the Quadrat © 
_ the Semidiameter of 


the middle of the Tun, 
bee drawne into the 
Quadrat of Halfe the 
Length : and the Pro- - 
duct bee divided by the 
Difference between the -. 
Quadrats of the Semi- 
diameters of the Middle 
and Baſe : the Quadrat 
ide of the Quotient Ts 
all be the Semi-axe of the Spheroidey. "97 
Geometrically thus:Draw EO Parallel to the Axe. 
nd on-the Semidiameter CP—CB make an Arch 
tting EO at P. extend CPuncill it concurre with 
he Baſe LE extended atF.” And CF ſhall be equall 
o the Semi-axe ſoughr. Friel 
Conſefarie. From. hence it appeares the Meridi- 
 Insin the Andlenmme arc true Elipſes. For example 


L Suppoſe 


& > et an - 
ell ub no gs <a 4 — EL. TE OT 


ſhall beaH 
and OC=TE: And it isCF.CP::LF.OC. Therefordon 


the Triangle, 
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SuppoſeCIFQ aQuadrant of the Analemma,in whicl to 
is deſcribed an Elrpfs IEB. I fay, the ſame is a Adeth 
ridiax.For ſecing that CQ is a Quadrant of the AquiQi 
noRiall and FL a quadrant of its Parallel : and rhat iQ 
3s the property of the Meridiaxs to cut the Aquiſtu 
notiall,and all its Parallel Circlesjntolike Segmentgbe 
by 10.1. 2.7 heod: de Spber : If therefore it be evincefou 
thatCQ.CB::LF.LE: the Elipfs IEB cutting them[Ca 

Meri BuCE-CQ. and CP—CB| 


Probl.XXTV. If BC the Hypotenuſe of a ReAfand 


- angle Triangle, and CM a Meane-Proportionall befdle 


it 
, | : | 
Suppoſe. that done which isdefired : and lec BAQ=; 
be the Rectangle Triangle. Becauſe the Baſe is BA,thhwit 
Cathetus ſhall be 4/q: BCq=BAq : And the ReFhe 
angle under them 4/q:BCq»BAq-BAqq : the QUICM 
drat-ſide whereof is 4/qq:BCq»BAq-BAqq : thhng] 
Meane-Proportionall between the Baſe and Cathetu{(AE 
Againe becauſe the Catherns is CA, the Baſe ſh BC 
be /q:BCq-CAq : And the Retangle under the 
4/qUBCqsCAq-CAqq: the Quadrat-fide whereof ra: 
&/qq:BCq«CAq-CAqq': the Meane-Proportion: 


tween the Baſe and Cathetus, be given ; tofinde © 


berween _— and Cathetns. Wherefore vE 
BCqBAq-BAqq—CMqy. And Pr 
BCq=CAq-CAqq=CMqq. Therefore by 9Ch.Xp A! 


TIN 


ps -_FBAq-- 
Bat /qBCgq-CMagx—\ Cad upp 


Which Theoreme is expreſſed in words thus : 
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n whiclſſto Halfe the Quadrat of the Hypotenuſe, be added, - 
is a Adeſſthe Quadrat-lide of the Exceſf: bf A arrer of the x it 
ie £quiQuadrato- quadrat of the Hypotenuſe above the _ ® 
1d that iQuadrato-quadrat of the Mcane-Propertionall be- # 
e Equigtweene-the Baſe and Cathetus;; the Agpregate ſhall 
egmentgbe the Quadrat of the Baſe : but if the ſame be taken” 
e evinceFſout of it; the Remainder ſhall be the Quadrat of the - 
ag themſCathetus. 7 | | | 
P— CBI  Geometrically thus : 
hereforgjon the Diameter BC, 
* a ReAJand Center E the mid- 
onall bqfdle point thereof, deſ- 
finde ouferibe'a Semicircle : then 
make BC.CM::CM.CD 
lec BAY=AF. a Perpendicular 
is BA,thhwichin the Semicirde, 
the ReFſherefore BCzAF— 
the QuyCMq.. make up the Tri- By | 
qq : thþngle BAC. For : BCq at Fe Ea 2 
Gn AEq)-AFq==EFq.” Windos I 
Ba ws 6a AC ... K 
Mer theþPCL(EF) q:3BCq-AFq. $8; a 
thereof Draw all into BC : and the as" be 5B 
LON; Þ »ÞÞ= 
pron: /44BCaq-(BCqeAFq)CMqg:=} - eee F 
Probl.XXV. IF BA the Baſe of a Rectangle triangle, 
P:AMaMean-Proportienall between the Hypotermſe 
ind Cathetus, be given : to find our the Triangle. 
Suppoſ: that done which NPY : and let ma 
, S | £ 


gCh. 


5 thus : 


. & vY 
. z » . tha 
Fe 1 w FE9: of ? . FY 
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the Refangle Triangle. Becauſe the Cathetus is CA, 
the Hyporenuſe ſhall bee /q:BAq+CAq : and theſſh.. 
Meane-Proportionall betweene them,is y/qq: C Aqqſþgj 
TBAq=CAq: | ' 
Again becauſe the Hypotenuſe is BC,the Cathetns 
ſhall be /q:BCq-BAq : and the Meane-Proportio- 
nall between them 4/qq:BCqq-BAq»BCq: Where- 
fore CAqqtBAq»CAq=AMaqg. And | 
BCqq-BAq»CAq —AMqq. Therefore byſþ,9: 
9. C.XVI. th 
Va:tBAqq4AMq:#BAQT” 3 poo 


* Which Theoreme is- 


exprefſcd in wordsthus: A 
If frotn the Quadrat- | 
fide of the Sumie of 4 

'vf the Qua- 
drato-Quadrat of the F- "oe a bo aw 
Baſe, and of the Qua- Fo A © © BlheBii 
drate-quadrate .. of a iſeRic 
Meane Proportionall - - . '|- _ heex 
herwoone, Hy Fel FOES hes ven 
nute ana Cathetns, h | | . 
taken the Half Quadrate , 5 Rs ; = y : 


: of the Baſe;theRemam- | 
' der (hall be: the Qua- _ 0 
d 7 of the Cathetus : But if the fame be added to 1 mr 
+ the Aggregate ſhall be the Quadrat of the Hypoteſ” , * 


. = » 


ky, nuſe. | de brou 


Geome 
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Geometrically thus : Make BA.AM::AM.AD 
erpendic : Therefore BA*xAD—MAgq.- From the _ 
ont E the middle of the Baſe to the Perpendicular 
\D, draw ED=-EF. And on the Diameter BF deſ- 
ibe a Semicircle cutting AD in C. Then drawing 
3C, make up: the Triangle BAC. For :BAqFADq 
EFq. Wherefore, . | 


isCA, 
nd the 
C Aqq 


thetns 
JOTtIC 


Vhere- 


re byþ/4:3BAg+ADq:F;BA — fÞ Draw all into BA:& 
t ſhall be /q:;zBAqq+(BAq#ADq, that is) Mqq:F; 
Þ,_$BA-AF=Caq. 
22—2BAxBF=BCq. | 
\ | Conſeftarie, And from theſe two Propoſitions ap- 
.. ſheareth the Geometricall Effection of Xquarions, in. 
J- [vhich are three Species equally aſcending in the or- 
bs ler of the Scale, the higheſt of which being the 
. \Nuadrato-quadratic. he | 
Probl:XXVI. - I ſhall alſo adde gittle concerning 
 Bſthe BiſeRHion, TriſeFtion, Quinquiſeion, and Sep- 
- FiſcRion of Angles or Circumferences, to ſer forth 
he excellencie and admirable uſe of Analytice. They 
ave not indeed their Geometricall Prax# yet inven=- 
ſed ; as alſo the Meſolabiwm is unfound : Neverthe- 
Befle 11 Set 15,Ch,XVIIT, I have touched upon ſome 
bique Aquations; by which like induſtry , the / 
ik tadious in * Analytice may deviſe infinite others, 
:eſ belpe whereof the H:ſolabinm, which hitherto 
PO Bath laine in darkneſſe , may peradventureat lengrh 
e brought to light. BL 7 


come 
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Diſtinguiſh in a Cireumference Seven equall 
parts from O the end of the Diameter, with letters 
 ABCDEEFG : draw the ſubtenſes as in the Scheme. 


Take MYR—MB. Draw alſo AXand XB; and a Dia- 8 


meter NRA; and CT a Perpendicular to OE. Now 
* becauſe by 17 Ch:XVII: Thr. AB=AX: the 


Triangles BMX, ORA, OAX,, ſhall be Like, and ſhwhi, 


therefore My OX. Likewiſe the Triangles OAB, 


| _s arc Like. And by 47 e 1. MA—4/q: 4Radq 
-OAq. 


quall 
*rrers 
1eme. 


 Dia- 


Now 
: the 
, and 


OAB, 


Radq 


wew Filed. 119 

Theſe thus premiſed, it ſhall be RA.MA, that is, 
_ va: nc gas OA. OB. Therefore 
$RadquOAq- oh, 
— dg =OBq: which is the Dupli- 


ation of an Angle. 
And 4 Radq » OAq-OAqq — Radq- « OBq:- 
which is the BiſeQion of an Angle. 
Then becauſe OS=OA, And SA=OX. And NS 
MX—MB. Ir ſhall be by 17, Ch.XVII. Th: 16. 


I" 
_ =$C, thatis, 2 Rag-Q2% 


de added, then ſhall be made SS —_ EE 

OC: which is the Triplication of an Angte. : | 
And 3Radq » OA-OAc=RadquOC : which is 
Triſe&ion of an Angle. 

Alfo becauſe 2ET+CB=OE. And MO.MB::OC. 
OT: that iS, 2Rad. Rad-OAT.. ;3Radq*OA—OAC. 
6Rad ee. DH: 

Radqq *«OA—5Radq»OAc+OA 
LEN wk : | X, Out of the 
Double whereof if OA be taken; there ſhall remaine 

«OA- 5RadquzOAct | 
mg On - BIR = OE: whichis 
the Qyintuplation of an Angle. And 
OAqc-5RadquOAc+5RadqquOA =RadqquOE: 

= which 


\720 The Key of the Mathematics 


which is the QuinquiſeAion of an Angle. 

And in- this forme we may- proceed to finde the 
Septiſe&ion , namely 7 Rees»OA—14Rqq «OAc 
t7RquOAqc+OAqqge —Ree»OG. For MO. MB:: 
OE.OK. And 2OK- OC=OG. The Operation I 
leave to the.Studious. - 

Now becauſe the Radiws is put 1, which in Multi- 
plication and Diviſion, alters nothing : therefore in 
all theſe Aquations , the Radins with all its Poteſfta- 
tes may be omitted. 

- Burt by what Artifice thoſe elaborate Equations 
(in which there are not only three Species equally 
aſcending in the order of the Scale) may be reſolved, 
though it belong not to this preſent purpoſe to teach; 
yet what I have commented and written to the uſe 
of the Right Honourable and learned Lord Gerard 
eAungier, Lord Anngier and Baron of Longford,very 
many yeares agoe, I will make bold, for the benefit 
of the Studious in the CMHathematicryyith all poſſible 
brevity, to communicate; 


OO MAbd 


de the 
xOAc 
 MB:: 
ation I 


Multi- 
fore in 
oteſt a- 


AtIONS 
qually 
olved, 
| teach; 
he uſe 
Gerard 
d,very 
zenefit 


oflible 


OF 


OF THE. RESOLVTION 
OF ADFECTED AQUATI- 
ONS IN NUMBERS 


A ez a7 1H E manner of conſtituting an 
= Na Adfected Equation. Take, as 
91 172) you pleaſe, for B, 3: For Cq, 16: 
». ZZ tor Dc, 125 : forFqq, 1295:8&c. 
2) C2 (and it makes no matter whether 
P zr W the numbers taken,be truly figu- 
rate or no.) And of theſe Coefficients let rhere bee 
made a Quadrato-cubic Xquation. Ir being framed 
after the manner of the latter. Analyricall Table, in 
the Quadrato-quadratic row , ſhall be Lqc- 5BLqq+ 
10CqLc-1o0DcLq45FqqL=Gac.- which in num- 
bers putting L (the reot) 47, ſhall be 1qc-15qq+ 
160c-12504+6480l = 170304782% Or omitting 
the diſtin&ion of the #xcie, for 15qq, ſay BLqq ; for 
160c, fay, Cqlc; for 12509, ſay DcLq; and for 
64801, ſay FqqL. For if L bee 47 : then is Lq 
==2209; and Le=103823:and Lqq—4879C81:and 
Lqc= 229345007. | 


The 


= 


= eee... 0.5 Y. Www a gSwam WA ws uw. 


Of the Reſolution of 
The Practice of this Conſtruttion. 


' BLqq 229345007 

15 + 48796SI | {—73195215 

_ CqEc 156149792 
[T60*102823| T16611680 

* DclEq 172761472 
1250+ 220 9] |—2761250 

FqqlL || 170000222 

|. 6480847 || + 394560} 

Wh | {170304783 


- 2. Propoſe any £quation whatſoever; if you 
pleafe, that now fonnd, | 
Iqc=15qqf 160c-x250 q+ 6480 1= 170304782: 
or changing the nambers into Symbols, 
Lqc-BLqq+CyqLec—DecLq + FqqL—=Gac : 

And if there were more Species -of AdfeQtions, 
they might conſequently be exprefſed by Hce, Kqqe, 
Mqec, Necc, and ſoon further. Ko, 

' 3» Of the Root I. required to bee found out of 
theſe, there are two parts; Namely, A the Firſt Side, 
and E the ſeeond, or any Side following. 

Wherefore I —A+E: -and all the Poteftetes of I, 
are equall to the like Poteftates of A#E : asL.q=Aq 
+:AE+Eq: and Le=Ac+3AqPE+3AEq+Ec.&Cc. 

Hee therefore that deſires to l:arne this numerous 
re- 
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refalution of Adfected Peteftates , muſt be well ver- 
ſed in the Geneſis and Analyſis of Pare Poteſtetes. 

4. In the propoſed Equation, the Poreffas to bee 
reſolved, viz. : 170304782, or Gqcis Quadrata- 
cubic : of which &ds alſo are all the other ſeverall 
Species of the Adfetions. For Heterogeneals can 
neither be added ane toanother, nor ſubſfraced. 

F. Wherefore in the ſeverall AdfeRtiuns, two 
things are to be conſidered; the degree of the Adfecti- 
on , and the Coefficient ; As in 15qq the Degree of 
Adfection is Quadrato-quadratic, and the Coeffici- 
ent 15 is Lateral: In 160 c, the Degree of AdfeRion is 
Cubic, and che Coefficient 160 Quadratic : In 12509, 
the Degree of Adfection is Quadratic,and the Cocth- 
you |} cat 1250s Cubic : Laftly, in 64801, the Degree of 

' | Adfection is _—_ » and on PT Rac arr con, 
$23 uadrato-quadratic : As will evidentlya 

K. anrn, r the defignations of os Handles 

And from hence ariſe two CoxſeFaries for the ex- 
ons, | traction of rhe ſingle Roots. 
19cs 6+ The firſt Conſetarig is, If the Root of the Co- 

efficient for its owne kgnde , drawne into the Degree 
t of || of AdfeRtion, be nultiplyed by the Coefficient : the 
ide, | Produdt ſhall be of the ſame kirde with the Pore- 
fas Reſolvend : As in the precedent Aquation, If che 
f T.,, | Side 15 multiplied Quadrato-quadraticly , be drawn 
-Aq || into 25; andif /qi60 cubed, be drawne into the 
| Quadrat 160; and if /c 1250 quadrated, be drawne 
ous | into the Cube 1250; Laſtly, if /qq 6480, bee 
| drayne 
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drawne:into the Quadrato-quadrat 6480 ; Out of 
every one of theſe ſeverall Multiplications, ſhall ariſe 
a Quadrato-cubic number, And this cLualytical 
H1wnltiplication s the way of reducing any Coeffucient 
fo the Species of the Poteſtas Reſalvend, moſtuluall in 
the extraction of the firſt ſingle Root. 

7- Whence alſo it evidently appeareth , that if. 
the numberariſing ont of the Coefficients reduced in 
this manner and compared , be lefſe than rhe Side of 
the Poteſtas Reſolvend, his Side alſo is leſle than the 
Side of the Poteſtas Reſolvend : but if greater, it is 
greater : and if <quall, equall. Therefore in this 
Aquation 1qc=15qq + 160c -1250q + 64801 
170304783 : or 1703047 82+15q4q-160c+1250q 
—64801—1qc; if both the laterall Coefficient 15, 
and alſo 4/qi60, and alſo ' y/c1250, and laſtly, 
4/qq6480, be Quidrato-cabed ; there ſhall come 

forth foure Homogene Species of Adfections, namely 
7593-+, 3238$+.,1459.-,0581..,Which indeed is cafily 
done by Logarithmes , and exaAtly enough for the 
purpoſe. The'manner of working it (tobe fetched 


.out of the end/of this Tra, where ſome rules are 


delivered about the knowledge of Logarithmzs ) is 
thus : h 


at of 
-ariſe 
tical 
icrent 
all in 


at if. 
ed 1n 
de of 


efdfelled Equations. 


: Logarithmes. Cocflicients. 


cx 1,17609 15 qq 
RES 7.5.0.1} CRONDODRY,, : - - g 
2) 2,30412 16OC 
5 * 1,10206 
5,51030 3233 + _ 
3) 3z09691 12504q 
5* 1,03230 | | 
F,1 6150 1459 -- 
4)3,$1157 £4801 
5*0,95289 | 
4.76445 O5Þ1. . 


In the Xquation therefore propoſed , the Specres 
according to their reſpetive ſignes , being 
intoone Summe; it ſhall bee 170304700t759300 
323004145900 — 05 $10 =14C==170827100. 
which may be done in like manner alſo in all other 
A quations. 


The ſecond (onſeitarie is, If the Poteftes Reſal- 


vend be divided by the Coefficient;the Quotiene ſhall 


be referred to the ſame degree of AdfeQtion : thats, 
the Quoticnt ſhall be a Side, if the Adfcttionbe ot 
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der a Side ; or a Quadrat, if undera Quadrat ; and ſo 
of the other degrees': As in the former Aquation, 
If 170304782 be divided by 15 , the Quotient ſhall 
be —_—_ if by 160, the Quotient ſhall 
be Cubic; if by 1250, the Quotient ſhall bee Qua- 
dratic; laſtly, if by 64$0, the Quotient ſhall be late- 
rall. Wherefore not alwaies the Quotient it ſelf, but 


moſt commonly its Side for the degree of Adfte&tion 


reſpectively, ſhall be the ſingle Side to be extrated. 
9. In the Inveſtigation alſo of the ſecond Side, 
this muſt be held ; that as the number of Figures in 
the Quotient is, ſois its degree moſt commonly to be 
valued : as if the Quotient confiſt of one Figure only, 


It 18 a Sidezif of two,aQuadratzif of three,a Cube; &c. 


Andif the Quotient execed- 5, or 50, or 500, &c. It 
may peradventure be extended to the following de- 
gree, eſpecially in greater Adt:&ions. And theſe are 
the Lawes of Analytical Diviſion. | 
ro. Neither will it be needfull in this Ffwltipli- 
cation and Diviſion to runne through the whole Po- 
teſt aReſolvend, with the whole Coefficient,but only 
as far as the next congruent Point. | 
11. For in the reſolution of Aquations adfeted, 
all the PunAations of the degrees muſt bee made in 
the Poteſt as Reſolvend.35 they are in the Pure. Thoſe 
of the higheſt degree above; and thoſe of the. other 
degrees,benea th. The Coefficients alſo,cach for their 
' Species reſpectively, are to be pointed. The Puna- 
Gonsof the former example ſhall be thus :; 
_ 19c 


\ 


ind ſo 
ation, 
t ſhall 
tſhall 
Quz- 
e late» 
f, but 
etion 
Red. 

| Side, 
res 1n 
' to be 
only, 
Ce; &c. 
ZCe It 
ng de- 
eſe are 


Ltipli- 
le Po- 
t only 


<&ed, 
ide 1 
Thoſe 
other 
r their 
nda- 
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19c-15qgt I60C -125 0qTo6420! ts 1703 0478 ; 


12. The number of the Points (eſpecially if che Co- 
efficient benegarive) ſhall regularly in cach inde be 
equall. Wherefore if the Poteſt as Reſolvend happen 
to have more or fewer Points above it, than the Co- 


efficient hath, ſo many Circles are to bee ſer before 


the number defective, that the Points in each may be 
equall. And inextra@ing the ſeverall Sides, that 
Point of the Coefficient which is proper to that Side, 
ſhall be ſet under the like Point of the Poteſtas reſol- 
vend : which ſhall well þe done, if the unit place in 
the Cocfhcient be orderly ſet backe unto the lower - 
Points of the Poteſt 6, an{wering to the degree. 

13+ If any Coc ficient be a Fraction or Surde Side, 
let it be reduced to integres, with Decimall parts. 

14- And if it be needfull to continue the extracti- 
on of the Root in Decimall parts: you ſhall ſerdown 
after the ſeparating Line, fo many Circles as ſhall 
ſeeme requiſite, marking them inlike manner with 
Points above and beneath. 

15- A Table ſhewing both the Diviſeres, and 
Guomons for the Inveſtigation of the ſingle Sides in 
Adfeted Zquations; collefted and to be continued 
out of the latter Analyticall Table. And note that 
all the Species of every Coefficient are affirmative, if 
the Coetficient it ſelfe be adfirmative ; and negative, 
ifit be NEgALLVEs 


For 


Þ 
-. 
ww 
D 
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| 4 ACE . 6AqEq. 4AEc . Eqq) 


For the ſingle Sides following, 
to make up the Gnuomon. 


CqE « 


= OS —_— — — 


B3AQE . B3AEq. BEcC . FT 
Cq2zAE . Cogq. | A. 
DcE . | | 


B4AcE «. B6AqEq. B4AEc. BEqq ., 
Cq3zAqE. CqgAE . CqEc. 
Dc2AE . DcEq . | 


5AqqE . 1oAcEq. 10AqFc.  5AEqq +» "4 


FqqE + 
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16. The Diviſors are every where taken our of 
thoſe things, which are given in meaſure,-being dif- 
poſed in their juſt order, and put together, tefpe& of 
their Signes being had. BRLSD 
17. Ifthe higheſt Poteſtas of any Aquation bee 
Negative,that Aquationis ambiguous. | 
x8. The Firſt ſingle Side ſhall bee extracted by 
theſe Rules, deſumed ont of the two ConſeRtries, 
Sea. 6. and 8. | E171 
Firſt, If the Coefficient ſer in its right place, ſtand 
o farre backward, that it ſcarce reacherh to the firſt 
EPoine of the Poteſtas Reſolvend;nor (though Analyti-! 
ally reduced) maketh- therein any notable muration: 
t may in the Extraction of the Firſt ſingle Side bee 
Kquite negleted. + HESTIT 
Second. If the' Coefficient ſet in his tight place; 
tand forth very forward , and beadfitmtive you: 
all put ic backe from point to point, untill there 
de place for Diviſion. By which Diviſfion.the Quo-" 
ient found ſhall be referred rothe degree of Adfecti- 


Þn. Which is alſo to be underſtood in the Extracti-: - 


n of the leſſer Root of an ambiguous Equation: - 
Third: / But if the Coefficient be Negative ; and 
nſiſt of more Points, therrthe Poteſtas reſolvend; 
t the Deficient places bee ſapplied with: Circles 
refixed:: and for theFirſt ſingle Side, ' take the Root. 
f the Coefficient; according to the kinde thereof. 
Foarth. If on both Sides the Points beequall; and 
he numbers in the firſt Point, hothof the Cocffici- 
| .K ent 
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ent, and of the Poteſts Reſolyend , differ not much : 
the Coefficient being reduced by ( Analytical Mul- 


tiplication ) unto the Ranke of the Poteſtas , by its Ai 
Root of that kixde for which it is Pointed , extrated 


ott 
under the congruent Point; if it be Negative,'is to bel the 
added to the Poteſtas Reſolvend; but if Adfirmative,ſ my: 
tobe ſubſtraRed, | For if Ac+CqA—=De , then Ach +» 
==Dct+CqA.: But if the greater Side of an ambigu-MW kn; 
ous £quation be ſought, the Poteſtas Reſolvend is tc 
be taken out of the Coefficient reduced. For if CoA ing 
—- Ac—Dc,then itſhalbeAc— CqA-Dc:Which done dta 
the Root of the Summe or Difference ſhall-be the Firſt der, 
Root to beextrafted. And Note, that .the greatecrſiſ grex 


Side of an ambiguons Aquatien is: found out fome+P ſhal 
times by Diviſion, ſometimes by extrafting the Rootfh rhe} 
out of the Coefficient 5 but moſt commonly by ReY of t 
duction of the Cocthcient. pon 
- 194 And theſe Precepts being earcfnlly obſerved 
Thar,at length ſhall be cheFirſt crue ſingle Side,whi 
firſt of all affordeth ſuch.a Diagonal, rogether with 
the Coefficients multiplied ,- as the condition of the 
Mquation requires according to the precedent Table 
andall being gathered into one Summe (having diliF | 
ent regard. tothe Signes and feats or places ) ſh 
ing forth a number not greater then the 'Poteſt« 
Reſolvend, from whence it is to be ſubdued; - And 
it is tobe Noted, that a Negative number how great] rechai: 
ſoever, is lefſe then every both Adfirmative and lefleq yigg1 
Negative: AS+4 is leſſe then r, or then=1.. Allo tha! 


Sub 
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: | Snbdudion changeth the Signe of thennmber to bee 
ſubdued + Asont of 4 take 6; Reſt4+6;rhar is, -2« 
And out 6f-4 take -6, Reſt=4 Þ 6,thac is; 2. - Laſtly, 
ont of 4 take-6, Reſt 446, that1s, ri 'Wherefore in 
the Excradtion of the Firſt ſingle Side; ſome. trialls 
muſt be made , rintill you finde out rhe true Side; 
_ by the next greater-you ſhall moſt certainly 
20. In the conſtitution of the Divifor for the find- 
ing out of the Second Side ; the Coefficient being 
drawne into any degtee;; the ſear thereof mult be or- 
deredaccording to the 'PrinAtation of i its; proper de- 
e : that is,che ſeat of the Coefficiencundera Side, 
Tall be diſtane One placexoward the left hand; from 
the point 6r ſeatof the Coefficient ir falfe': -the fear 
of the Coefficient winder # Quadrat, Twoſplaces:under 
a Cube, Three : &c- And to avoid confafion, it will 
do well in the Remainder:of the Potefiiu Reſolvend, 
ro diſtin#tiiſh only thoſe PlnRarions yi'ohich ſerve 

for the Extration ef the preſent Root | 
#1. - Then the Second ſingle” Side: ſhall :bee 
educed thus : Let the Diviſors of every kindr found 
4 by the precedent Table; and diſpoſed itrcheir juſt or- 
der; begatheted inco one Sumine z and ter rhe Re- 
4 mainder of 'the Poreſl.#Reſolvend be divided by that 
| totall Divifor.” For the _—_— vonfidered ( if need 
I require) according to the Lawes' of "Analytical Di- 
viſon, ſhall give-rhc Second ſingle Sjdeto bee extra- 
Red. But ia this hnvefligution mnatty cigies,efpecially 

K 2 1 
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if the Aggregate of the negative dividing magnitudes 
be neare cquall to: the Aggregate'of the Adfirma- 
tive (ſo that the Diviſor be much leflſe then the Re- 
mainder of the Poreſt« Reſolvend)) there will fall out 
great. uncertainty : which; neverthelefſe. the witty 
Analyſt will cafily avoid. /-- , - | 
. 22, Let this therefore bea. perpetuall Rule: That, 

at length is the Second true ſingle Side, which firſt of 
all afordech a Gnomon ; conſiſting of Complements 
of every :kinde , and Coctficients multiplyed, as the 
condition ofthe; £quation requireth , - according to 
the precedent Table; and all being gathered into one 
Summe, having diligent regard every where both to. 
the Signes and Seats; which Gnomon is not greater 

then the Pereftas Reſolvend, from whence it is to be 

ſubducted.- Wherefore ſome triall muſt be made, un- 

till you.find the: true Root ;, which alſo, by the next 

greater, yeuſhall moſt certainly know. ', 

 .23. Allthe other ſingle Sides after the Second, are 

moſt cafily gottemonly by. ordinary Divifien, 
- 124. If the AdfeRtions be, compounded: of Adfir- 


matives and Negatives: the;foregoing Precepts are iſ 


tio 
Ad 
be 
aC 
all. 
Cl 
rith 


n 
char 
2t 
If 


giver 
ting | 
the 5 
degre 


Ex 


IfAb 


mixtly to beuſed: with skill Lay v7 ary 29 in 7 
MN ever : 


eſtimating the Sides, - a greater Ad x 
weigh downe-a' lefler.  Bnt. frequent exetcitation 


both. in the-Geweſis and Ana/zfit of Poteftaterofeve-[ſ; o 


ry Kinde,,' will renderthis whole Analyticall buſi- 
neſſccaſie enough and familiar; which to declare in 
words would prove meſt difficult; ,* 1 , . PR 
# VS; 35s 


Anc 


herefe 
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- 25- But becauſeT have formerly ſometimes men - 
No tioned a neceſlity of trialls;which.indeed in manifold 
AdfeRions, and where the degrees are higher,would 
ir be exceeding troubleſome. I ſhall here-in manner of 
ty IN a Coronis fot downe two wayes of ealing that tri- 
ba.” all. One by: Depreſſion, out of Chap: XVE. Set: 7. 
ſt of Clavis, Another, by. the Canon of 1 paco Loga- 
rithmes.. Bur.in both theſe wayes, if the £qua- 
_ o_ dots. ney all the Signes thereof are to be 
Cc F =4 T1193 9:3 31917 
ig t0 » To finde the lingle Sides by Depreſſion. 
oj Ifthe Firſt ſingle Side þE ſought. In every ſeveral 
kk given Species of the Zquatior), cur off with a ſepara- 
be (0s line,all the Points after the Firſt. Then divideall 
= Species by the Latws ;' that is, Depreffe them one 
cgree. o ei? 
| Exampl:I. 194q-72ct2 386001 —$725815. This 
[, are by Depreſſion is made 1 c F-23867, 2qz=L) 872.5 
IFA be 4- Then 4) 8725 (2181, juſt." 


pt And + 64+1 2366—1x I5,2=1874, lefſe then 
nd in joſt- | ; | 
ever [{fAbes5 Then 5) 872 13. \ ( 174.5, jult. | 
ation} Andt 1235238 6—1800—183 6; greater then 
Feve- juſt. Grd ot Id © 11 (i arte 
Lage herefore the true Side A=5-r, that is, 44 | 


| K 3 5 Exam. 
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124 1 Of the Reſolution of 
Exampl: 11. Of an + ambiguous ' Aquation. BLo 
22571 =© 45744. "This by Depreſſion is made thc 

19-32. 5==L)745 74, _., —————_ -- 

IFAbe4-'Then it ſhall be 4)—457 (—3j4> Juſt, 6 
And ®Y6=—32155 ==-1615-lefle then'juſt.." _ | 

WAbe 5, Then 5)—45,7(=92, ju ©» | 

-. AndT 25—32.5=——715+Freater then MR ov 

Therefore the true Side A=5— 1 thatis, 4. 

If cheiSecend ſingle Side be fought: ; In ,every.Sc 
verall Species,cur.oft all: the Poines after the Second 
"Then divide all by theQyagrat;that is, Negrefle then 112- 
two Degrees; As in Examplc1, of ors Wee 2: $1593 

199 SH + 238660 = 8535819." This Def 
Piefled becommeth 19+L) 238600-721 =Q 
8725 815 2 OOeS LUST Dum 

' If Abe 47: then 2409) By25 $15 (3989: Juſt.: | 

And 2209+5077-—3384-—3896. Leſſer then julf—Lo 
If Abe 48: then 2304) 8725815 (3787. Juſt. þ36.8 
And 2304+4971-3456—3819: greater then julf * The 
Therefore the true Side is, 48— 1, that is, 47- humbe 

27-To find the Second fingle Side by Logarithmept its R 

The lnudex of every Logarithmeis raken ont of ff If in 
Table in thebeginning of the (levis, according Þalls,tt 
the diſtanee of its Firſt figure before or after the Urpt the 1 
place, the Index whereof is o« The ſame figuip< the 1 
therefore diſpoſed in the ſame order, have the ſaqprawn: 

J om-aro__d cr yo 


+ 


# 


\ 


Aafelled «Equations. 135 
atzon. | Logarichme : But the Iudices may be diverſe. As of 
made [the number 436, the Logarithme is 2,6394865.Butof 
| the number 43600, the Log: is 4,639 4865. And of 
q.* the number 4,36, the Log: is 0,6394865. Laſtly, of 
Je." the number 000436, the Log: is 3,6394865; 

_ The Summe of two Logarithmes, is the Loga- 
-  Fithmeof the Produa of their Valors : and the diffe- 


t. . ences the Logarichme of the Quotient. | As becauſe 
__ - 36*9==39:124: the Logarichme of it i$7,5937290 
erp.SeE=0,6394865 F 0,9542425; And becanſe9) 39124 


poo 4,36 : the Logarithme hereof c,6394865 — 
_$:5937290——0,9542425- | | Y 
vis De The Logarithme of the Side , drawne into the Ir- 
Fx or number of Dimenfions of any Poreſt as, is the 
' —Q[ogarithme of the ſame Poteſtas : As becauſe, of the 
- | Humber 436, the Log: is 2,6394865 : It ſhall bethat 
Juſt. $,6394865*2—Log: of Q:436+ And 2,6394865 *3 
bend it—Log: of C: 436: And 2,6394865*4——Log: QQ: 
. Jute. $36.&Cc. T7 | 
go Ju "The Logarithme of any Poteſt«s , divided by the | 
47- pumberofits Dimenſions, ſhewerh the Logarithme 
rithmeÞf its Root. = ESPE: ; ; 
ar of tf] If ina continued Series of Geometricall Proportio- 
ding Þalls,the Logarichme of the Firſt Terme,be taken out 
the UPf the Logarithme of the Second;theRemainder ſhall 
xe figup* the Logarithme of the Ration. Which , if itbe 
the fanjrawninto thenumber of all cheTermes, wanting one 
"—_ K 4 (which 


_ Of the Reſolution of 


which is the number of the Rations; ) and then be 
increaſed with the Logarithme of the firſtTerme;ſhall 
be the Logarithme of the laſt Terme. 

28; And-ler this ſuffice 'concerning the know- 
ledge of Logarnthmes : which being underſtood, the 
following Examples diligently obſerved, will make 
the reſt.of 'the Workeealie, In which alſo all the 
PunRations,after the two Firſt, are to be cut off wit 


a ſeparating Line. wee ls 
Exampl:I. 199-72c+338600l=872581 5. JultY 49. 
Let the two Firſt ſingle Sides be, Cu, 


\ —72,; iF238600, 


47. 1,67209]9 1,85733z 5.37767 
Cn: 5,0-1629| - 5,01629 1,67210 


Q6,688 39) 6,873592 7049999 |, 5 

201.0 HEE «DE $trnr: rith 
And +4880+ 11213-7475 —+86 1$: leſle then juſt. " 

48- 1,681 241 1,85 733  $,37767 IqQ 

Ci. 5,04372] $,04372 1,68124 on « 

QQ6,72496| 6,90105 7,05891 Sup 

+5308 m= 7962 | T 11455 

|» Hhs-9p 1455-7963 —+8800 : greater th 24 

Therefore the true Root ſhall be 48-7, that is. 4 Q 

U Bald | 


Examp 


eAafefted Equations. 137 
Eampl:IT. 1c—33571 =—45744. Juſt 
t the two Firſt ſingle Sides be, 
3357 
8. 1,68124ſ\k TLIOT 
Cu. 5$504372| T,68r24 
ll the TIDE 5,19406 
f withll _ —-I563 
| +1106—1563 =—457, lefle then juſt. 
JultY 49. 1,690196 3,51282 
Cu. 5,07059! 1,69020 * 
+1176 $5,20,302 


en be 
:;thall 


—- 1 5-96 In ng 
Fi176=—15 96=—42c ; gre cater then juſt. 
Therefore the tr ue Root ſhall be 49—1,that is,48 


The Second Sid e may be ſought by the Loga- 
a juſt. rithmes,Nepreſſion alſo preceding. As in Example V, 


199 —1246p0q— 089726256 : which Depreſſi. 
on Quadraticall is made 1q —1246=Q) 89726: 
Suppoſe the two Firſt ſingle Sides, 
(9972 2 6 7 

34 1,53146 3295337 

3,06296|3206296 

I15 '0,89041: valor 7,77 Juſt. 
+1156—1246==90: leffer then jult. 


er th 


£15. 4 


on! | Of the Reſolution of &c; 
36+ 1,55630/3,95 337 

3,T1260.3,11260 | 

t 1296 .0,84077: valor 693 Juſt. 

t 1296—1246—+50: greater then Juſt. 
| The trac Root therefore falleth betywcene 34, 


Thus have.I im XXVIII Seions or Precepts 
(whick is a perfe& number) finiſhed the dofrine 
concerning the Reſolution of Adfeted £Aquations 
innumbers, by the adfiftance of God the giver of all 
good things. His therefore be all the praiſe, honour, 
and glory, for ever. e/fwen. 


EC 34s 


cepts 
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« 
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Sovie E xamples of AE quations reſolved 
in numbers. 


[ Forbear in theſe Examples to touch the Analyſis of 
Quadratic Xquations, and of all other, which _ 
conſiſt of three Spesies equally aſcending in the order 
of the Scale : Becaufe in Chap.XVI, Sect:9,C/avs, a 
more eaſie way is tgyght, then can be performed in 
this generall methgg:-And here Fprgeeed co the Ex- 
awples of A&quayians otherwile affected. 

Laſtly, inthe end I ſer downe ſome Notes upon 
the — , in Which thereaſon of the worke 
in the inveſtigagion of the ſingle Sides, is ſhewed one 
of the former Preeepts. : 

I will begin -with the Reſolution of that £qua- 
tion , the Conſtratzon whereof was ſhewed in the 
very firſt cntrance.df this Treatiſe, Namely : 


19c—159q+160c-12504+648dl -=190304792« - 
That is, Lac— BLqq4Calc—DcLytFqqL-=Gqe + 


Example 


wy 


740 


| " I = Example oF wg 

1qe=159qb1 60c==r 250q406480l —170304758:. 
Thats, Lqc-BLqqtCqLc-DcLqiFqqL—=Gac. 

| 1703 04782) (47 


* — AuabCaebewtos a Wn atm LD LPS oe GE; ww a 


. Ys 
wy - poÞ.: 
_I250__þ=Dq 
160 Cq 
64T0 {[|Fqq 
Mi L024 | |AGC 
I0240_ Cqac. 
25930 FqgA © 


+1 1289920 


"+1425 0040. 


. Ip 
__ 1{j440 


+101163375 


$960. 
—» 
? 880 
: 48020 
16807 
5 317 60 
9/4080 


154880 


CaEc 


45360  FqqE _ 
62047 _— 


560 
$2330 
(36015 


316 
$80 
O 
$ 


- Ba4AcE 
—B6AqEq 
— B4AEc 
- BEqq 


7/0000 


-=35 $15 6465 


-Dc2AE 


6125 _0= DcEq_ 


_ +978 ITLE 


Ablarit. 


_ Example II. 

1c+420000l=2476F x 71 3s 
That is,Lc+CqL =—Dc. 

247651713) ( 


42,0 000 


1680000 
2320000 _ 


64] | 


15651713 
48 ry 


412 0000 


[2 | -[3AEq 
Ec 


(417 
Cq 


2 3A 


911 2000 |FDjvi/ers 


I 


— —, 


nbd CqE 


| 2 1,90 | 
— 


6532713} 


6153917213 


Ablatit- 


Example NI. 
icti007q = 2476T7936, 
That is, LeF BLq=Dc. 


Divifee .. 
3AqE 
3AEq 
Ec 


__— 
—_— 
———— 


xampldl 


qq—Dc L=Faq. 


Example IV. 
194--442990051-=22252086 


0222 512086 _ 645 
_=7429 90 905 LE —— - 
+87] | | Jo... 
=132ſ99 7015 [|—DcA 
wal 89 7 : 5 Ablarit 
Be 5 21 1953586 
9's 4Ac 
$: 6Aq 
® > JM 48. 
+ 11352 BY 
-- 44 299005 {—Dc 
+69. 2.2 0995. Droifer. 
" 546 1ACE 
1315 © 6AqE3J 
1500 AEC 
ng Eqq 
_IESS®E23 ANN 
--221. 49525 |—DcE 
_+ 4691.2 997 5_\Ablatic, 
 —— 
BR 532065); g30 836 
T 12 9 37 3 Fi $v1/or. 
5 5206 5138 3 6|4blarir, 


T, 


Rxam,V, 


I46 NTP, 
199-246 02908972 26254 6.Lqq-CqLq—Fqq. 


Example V. 


8972/62 __ (354 


| IT24660- 1-4 =] 
781] | | | 
—TI2I400 2x: -.M 
WE: :: yoo — [blatit 
Rz þ 372625 6] 
I Ol8 © ac © 
£5 | 6AQ 
7 REN. -- Tk 
#11352 E237 | L 
7147600 - Cq2A 
124600 -Cq. 
—7i6 00600 
+3751 ao 6  Diviſer 
/ $40 4ACE 
xX350 6AqEq 
I5o00 4AEc 
_625 |_Eqq 
_+690625 EW 
373 3 8000 ;-Cq2AE 
3150000 -CqEq 
EEE? | ___- 
+285675l00 iAblatir 
Ke 3146976256 
48g 80 Doe 
i 3/46 97,6 2 5 61dblarit 


Rs WE Cds 


Exat 


Example VI; 


199- 340C— 621066096 

Lqg-Bic=Fqq.' w_ 

<2 1066096 (354 

—R.\ = 
= I Aqq 
— BAc 

—— | Ablatit 


Cer eee eee money 


Ke 150 1066096 


__ 'Divi/or 
GACE 
6AqEq 
4AEc 
| Eqq _ 


7 


Ep 
RNoOo 


L 3 


aa | 
"+690625| "Ee 
45900 |  rB3AdE 
76 500 FB3AEG 
4 2500 -BEC 
—=539 7500 | 
E158 750 |4blati 


Re = 2316096 


4 69 219 060|Divi/or 
923 116 096|Ablatic 


Jy 
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Example VI. 


BR: 553957 6 (426 

"77108000 © '—=Þe 
E256, Aqq © 
3984 32000 _ —DecA 
- ©5243 2000 Ablatie 


K 53287305 76 LT is 


2 
Yip 3Ac _ 
me 6Aq I 6 
576 | 1704 
_——77108000 j|—Dc 
Pe _F18865 Far > 
5I2 — 14A&E” | 
384 6AqBq 7-2 
SY JAR 646 8 
ts Big _40 


VILR _+55/ro gg | 74088 
—15/42 1600 0 |—DcE 
FR. 9,7 4 8 000 0 |Ablarir. 


Re x ares 77 
[2 0 3 04 0 8 0Diaiſer 


"413539 $3930 5 7 6| Alles, 
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199 771080001 ==0855305 76, Lq44+Del.=x q9q 


32001 ==1IC = 


CqL—ILc=Dc 


Example VIII. 
=46 57 7 An ambiguous 


_ Py 7 2 ; ©Diviſor. 
336 -3AqE 
588 \3AEq 
——_—_—_ 
39823 
+2 2 244 c O  oCqE___ 


=2 74 2 3 3 Ablatis. 
| 


Roo o | 


Greater Root. 


CW 7 kk 1 


Example IX, 


0 
__— #1 
"A 


—— 
—— 


Ret 55 77 


$3 


tw ud 
O wa 


Cq 

Diviſor. 
--zAqE 
5 -3abq| 
2 5{--Ec 


O10 


zN 


QJj © WTRYNAT. 


3 
o] CqE 
5/Ablatit. 


6 3 £60" "de 
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mg [2 06 T1 
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tn IK 


3200l—1c=46577 
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Exam Y: 


$52 | Example Y. 


- 


$39-IC= 13254 An ambiguous. 
by 256 guous. 
BLq-ic=Dc Aquation. 


| 2 4 (47 Greater Root. 
G T | 

- AC 

BAq_ 

"A Ablatit 
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ple XI. 


$3q—16=1 3254 


1325 © 4 20,05 Lefler Root. 
m7 as 
—8 -AC 
ls 
I 132 }]Ablatie F 
Re | W540 5doo 9] y 
2 20 o oo. --zAq 
|__| 60-34 
SizpoGoof__ 
| ESO « BE 
—33Þ_ 
Lech, 120 53 | - 
Lins 2 CLEEEC. Devijor 
Ga. oro O 00 3AQE 
--'x 5000 --2AEq 
——_—2-Ec 
kan -- 601 5 ot : "Is 
106000, -\FAE” 
1x I 3 2 25 5___|BEq 
+ro6r325 | 
|_452 523 7.5|4blatie _ 
Re | 901 ; 716 2 Soo} 
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CaL—Jc=Dc 


———_ 


-AC 


_|Cqa 


"8 + 500934 |. 


—=65966_ | Diviſor. 


F3AGE. 


[25H 


” CqE 


8 [Ablarir. 


-- 9 63 6 6 > Diode: 


61705 24 


Dart. . 


Example XII. | 
6003 4l—1c=1 023 768 


| (236 Greater Root, 
= = 


Ablatite 
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Exam, XII 


g 1 


023768 


. 


"Koo MIC 3 4 4 Cq 


-F 97 's) o 4 Diviſer 
Y (l —AqE 


4 2 02_3 3CqE 
14 1 63 2 | oor 


Hier 5 | 


[Rts[ro 3þ00 


—— cy | ___ 


Ln SEES 


Example” XIII. 
600341 - 1C=1023768 
1703 5 Leſſer Root. 


7 \Divifer. 
6G 161189  Ablatit.. 


+5 ID 
59115363 79 1 |Diviſer, 
29 57671 « 6 516 : 2 —Tolins 


et ———— 


"[Ris480p3 6; 750650  ol&c. 


Example XIV. 


194-7 2c+238600l— 87 2 5 $1 5795 6.6 
Lqq-BLctDeL—Fqq. 


$725 81570956 (476_ 


—=7t2 --B 
T 23 0 
25< 6 Aqq , 
954400 J}DcA 
+ —_ 
— 40618 BAc 


eee ee ee ot to ee te tn nh ets 


2 -2 867 2 25 6 
1122 2 6. 2 51 dblatie, 


Rk 1d) 
I 


We T 07 19 47056 


125864078 my (0,4499 
— GG |—— cuba 
—23__| £4. is Gr: 26: 


—_ 


pen: _988 1 6| Ablajr 
Re | 23824782] 


en ——at—_—— 


— 78 8 8 Dewijer, 


" SINERLT I 5 1Ablatit 
A WK. LL. PETE 
2 3 


——_———— —— 


Example: XV. Triſe&ion. 
31-1c ==g 125 $6407 $2100 Cql-Ic=T 


915 © 62 3 [Diviſor. 


aki BT S 458 55 (s) 1| Ablatit. 
KR 1 lqo5Þbaspgooo 
| Exam:XVr. 


Example XVI. QuinquiſeRion. 759 
rqe-5et$I=n1147 152872702092 
Lac-CalctFaql.=Gqc. 

ir 47 05/287 2702092. (02437 

* b Faq \ —— | Subtenſe 

Gr:1 

© [ng p 

| 32 AqC 

Io _FqqA_ 


_ 4o | Cqac. 
_j9 6 032 Ablatit, 


Rj186832872 1 


e=Dt 


| go 15.AQq 
2© [LOAC 
| 4 © \ToAq 
| k 0 5A 
5 Fqq 
450088410 |! | 
60. "CqzAq 
zo]|' roqza 
b) -Cq 


— 6 3 #8 
+43783410 orc | 


3 —_— 5 AqE 
F 480 'x0AEq 
: : 5 60 10AQEC 
2562 FAEqq 
| I 0924EqC 
'2 © | FqqE. 


f]:0039,6262 4 _ | 249 


x63 | 

240 -CqzAqE 

: 240 q3Aq, 

FF PY $5 q 
320 | Cqtc 

—29130 = 

's 5127626 2 4 Ablarit-. 


_ r 555[66103|02092 


my 149122 | Diviſor. 
| I2426501: 12094 43 Ablatit. 


ſe. 3.3 [0109 09 26490000 
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Notes pon the former Exa mples. 


Pike Examples of the Sections 26 and 28 ; I call 
charnumber Juſt, which ariſeth from the applica- 
tion of the. Poteſtas Reſolvend to the degree of the 
ſuppoſed Side, by which the depreſfion.is made; For 
this is the meaſure,unto which the other ſpecies being 
lawfully aggregated, ought to be equall, As in Ex-" 
ampl:1« of Section 26, 1c+23816-7,2q==L)-872;5+ 
If for the firſt ſide be ſuppdſed 5 : Ought to bee C:5: 
+2386 -712Q;5: =872,5 divided by 5 : that is, 
125+2386-(7,2*25) 180, namely, 183,6 Xquall to 
174;5 Juſt. . Bui it is greater; and therefore the' true 
ſide is leſſer then 5. Suppoſe. it againe therefore 4: 
and make triall whether C:4:+238 6-712 Q: 4: bee 
quall to 873,5 divided by 4. TOs *: 
Bar leſt that in theſe Examples, as; alſo in thoſe 
hat follow , theſe trialls be undertaken meerly by 
hance; Ler theſe Moenits be given : 41-467 
Firſt, 1f the homogene; Poteſtas of the (ide extra- 
ted exceed the Poreftas Reſolvend : or If the magni- 
des augmenring the Poreſtzs -Reſolvend,, . exceed 
hoſe that, imminiſh it-:\/The true ſide A ſhall, bee 
ever for the moſt part ) lefle than the fide extracted : 
ut if otherwiſe, greater. AS in this Aquation, 
ct26qav09l=18093 17-130 1! 24 
M Second- 


Votes 
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162 Notes npox the former Examples. 


Secondly , If the Diviſores under the ſame figne 
with the Rettainderof the Pareflas Reſdlvend , ex- 
ceed thoſe which are under the contrary figne -; The 
true fide E ſhall be ever for the molt part) 1efle than 
the Quotient: Butif otherwiſe, greater : As in thi 
A&gutian, 67681=1C=314 27 8- The ſolution 
of theſe three £quations in prattice, hall be ſhew- 
ed after rhe Notes. ' 

Thirdly , If afrertheſe Monuts, notwithſtending 
there remaine any ſoube; triall ſhall be moſt fitly be- 
gunneat 5 : Andfroim therk® the inguiſition, cont; 


med by odde tuirhtzers; whether it be done by De. 
preffion, of by the Logarithiits, = 
Theſe things being premoniſhed, it temaities th: 


we exanune the Examples themſelves. =» 
. For Exampl: 7. 4/qc1793 eſt 4+, by Se : 1 

Rule 7. * , a appeares from Sect : 7, in the fir] 

point there is no great mittatioh itadeby the Cott 

ciknis Aralytiedly tedtieed. Wit dfots thi tras 6d 

A ﬀhall be 4. Loc | 
The true fide E is fe then the Quetitat 9 » bl} 

catſe thb Diviſores dMtet rhe Gore 4 (which it! 

ſrerie' of Re) exeecd thoſe that 36 trader the Thane —, 
Fot ExarfipE 11. 4.43) 437 (6-,by S6M: xB;Rule 

For 42 ttdaced _ ys by St: 64d 8, 

made 354% —_ 1 2u7% © Arid the tub ide A 

lefſs thenb; becauſt Ci6-: Erecelech 3456; 

_—_— Exampl:BL, rb) 247 (44+Q:5>: By $cft? 

2« * ' 


" Notes whowtho forms Extnplhs 163 
For Exatripl: IV. Ve 22,2 isy +, by + rg, 
! The Rule 3: Wherefore the true ſide Ais: 3- 

- than The truefide E is lefle then the Quotient 8-, by 
—_ For Exampl: V. qi2j4is 1s 3 + , by beft: 18; Rule EN 
hes Whetefore tht tracſite A is 4. 

Mi... rrue ſide Eis lefſe then the Quotient 9=, by 

nitÞs - 

be For Exaimpl: VI: the laterall coefficient 314 mul- 
conti- riplied Quadruto-quadiaricly , and aiginenced x with 
by DeſÞ 623 is made 140, QQ:3 + «: by Se&& : 18, Rule 4. 
| Wherefore the true ſide Ai 3: 
es tin Phra erue fide E ilellethen the Qudtient 9-, dy 
. , .MMonicz. 
& : 10} For Exampl VII. v/c.79 4, b $82:18,Rulle 3. 
the fir Whcrefore the true ſide Ais 4; 0 ? 
Coil For Exampl: VIII 4/9928 5165 ,' R022 is1tade 
189ſ8, thi 4675, retains 144,C:5:by Sea:1 $Rtte 44, 
Bur 144 exccedeth 46 (5- Wherefote- the truefide A 


sleſſe then 5, by Monit 1 1 


mw 


Toe 6d 


and =, Thecruefide E is lefle then the Quotient IO, by 
"Role W {onit 2. 

64d BW For Exampl: TX. KI HI. The: Sokution is very 
Rde AFaſic by Diviſi rs rb Ia: 18, Rule 3. 


For Exampl: - -dft rags ri 13 ; remaines 

12,C:5-: by Sect: yors Rar 112 exccedeth 13« 
Therefore the the ſide A og then 5, by Ms LT, 

| 4 
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The true fide E is lefle then the Quorkens L2 > by Je 
Monit 2. 

, For Exampl: XII 4/q6 1 is 2 +, into'6 is made 12, 4 
mi, remaines-rT, C:24, by Set: 18, Rule 4. But 11 
exceedeth x, Wherefore the true ide Aisalittleleſk 
then 2+, by Monit 1. . 

The true fide E is lefle then the Quotient 5 -, by 
Monit 2.: . 

. For Exampl: XIV. QQ: 712: is — 2687, An 

4/c238(6 1 is 6.2 1 whoſe QQis +1480. Then 
—-2687t 1480="1207 : This added to 872, givet! 
2079,QQ:6+: by Sect: 18, Rule 4, And becauſe th 
adjeRtitious-- 2687 1s greater then the ablatitio 
+14 $0, the trueſide A ſhall bee lefle; then 6,b 
Monit tr. 

The true fide E is lefle then the” quotients, by 
Monit 2. 

For Exampl:XV, XVI. Becauſe i in both the leſl 
Root of an ambiguous Aquation is ſought, nor dc 


the Coefficients, though reduced, withſtand, the 4 + 

alyſis ſhall bee made by Diviſi ion , accotding OY 
Sea: 18, Rule 1. 

_ The praRice of the Example in the firſt Monit Tt 

; 23s IF 26,0000=180g31713+ +715 

| the Q 


:a$o9 (4, the ſide A 
\ — | 
SM 26,0 Il 


Notes npon the former Examples. 165 
v/q26c>ſts Info 26:15 made'139, which taken out of 
1$0, there remaines 50, C: 3 +: whichis lefle then 
190. Wherefore the tine ſide A ls greater then 3. 


2» by 


ade 7 2, 
But. 11 
le leſk 


.- The praftice of the former Example 
1 the ſecond Monit. 


T2 by 
And 


15681-1c=21952 


bd SO 

givett _IiI568 ©q_ 
uſe thi = 8 |Ac 
titionſW+ 3 16 3_,CqA. 
16, lt2 33 6 |Ablac 
9, j*-ifto8|__ 

1] j|-3Aq 

e leſl | 6 |-3A 
10r do 1. 6. | 

the + 115 6 8Cq 
ing i © [3 0 8/Diviſer EE 
Nit- The Ggne of Rcis-- But—1126 is leſſe "then 


41,568. Wherefore the true ſide E is greater then 
the Quotient 4+ | IV | 


M 3 The 


Notes wpon the former Evavyles. 
 ThepraQticoof the latfer Example | 
' Inthofecond Monit. 


con 

67681- 1c=3214273 they 

the rwofirſt fides- | The 

21 21 43 273 (47, 14 

af 

$i 

$i 

 Frig 4 $ Diviſor. C 

The ſigneof Ris +. But the Diviſar celledted of F 

the degrecs/ of A negative, is lefle then the coetfici _ 
ent diviſor adfirmative ; that is-4.92 is lefle thenſ},,,r 


+6068. Wherefare the erue fide FE (þall be greater 


then the Quotient 44 

þ þ _ = Thave1 a few work delivered the 
inc of the Logarithmes ; But 

eſpecially for the three former Jreaoger 5 Avon. 

on, to wit , Addition , SubduQtion, and Mulcipli- 

cation. R 

| T 6 


Notes $0 the farmer Examples. 167 
The Operation in Adding, and SubtraQting, if the 
Indices bee adfirmative , differs nothing from the 
common wy of Integres : and bur little alſo, if 
they be negative,as appeare th by theſe Examples : 


The fra $5 I3.1,1394- And3 5: 5. 1,17609 

I 233045. 32+ 1,50OFtI5 

Log” 7,88349 Log; 1,67194 
Addition. SubdyRion. 
tol?, 88549 outof 1,88 349 
addeſn, 671.94 _ take;1,67194__ 


Sun; 5543 Reſt 0,21155 
| | Multplication, 
Fide - ©p0564 Side 90,0064 


3%73, $0614 2:96 14 
Cube 5;4 194 2 Quadr: 5, 61228 

The difficylry of dividing 3 Logarichme, that hath 
ted of anegative , by 3," 245)» AY: conſiſterh 1 m the 
effici Ninvcftigatian. of the Index of rhe Quatient, For 
e then a a this Table ſerveth. 
eater 


ed the 


nerati» 


alcipli- 
The 


| Diviſores 


Notes wpowithe former Examples. 
x | Eres | 


< O 
"IF 34.1. 210 7 
Diwvifores, 5.63 
$14 
 AL.2-3|1W &£ 
2J4:1a<1= 
GC 7, 8:9. | 3M — 
$21 26,3: #1] 7 
O25-6-7-812 
$£+203-4'L 4 
2s 7. 89101? 
EYES 7 
In this Table the Diviſores ſtand towards the 1ct And 
and within the crooked line, WEST ta 
Then, cowards the right hand, follow the neg 5! 
tive Indices of the Logarithmes to be divided. 
_ By theſein the ſeverall rowes (ſtand the negative off 1- © 
the Quotients. - RG Þ 
The numbers which are written nnderneathſ cede 
0,1 ©, 20, 30,40, ſhew the numbers to be added if] gx of 
the firſt figure of the Logarithme of the dividend a 


whoſe negative Index is found above in the ſame co 
lamne, by the Diviſor. As if the Logarithme 7, 4184 of th 
be required to be divided by 3 : Seeke 3 by 3) anf 2: 
the collateral 3 ſhall be given for the Index of thjſ 'y; t 


— 


Of Anatots/me, - 1C9 
Quotient : "And the number 20 underneath; which 
added to 4, the firſt figure of the dividuall, makethit . 
24: in which the Diviſor 3.is contained cightcimes, 


Diviſion: 55M 
3) 541842 2) 5,61228" > 
Side,*3,$06 14 - Side, '3,80614 | 


- That:is, the Analytical Inveſtigatiatrof ſhe fins 


i Of eAnatociſme; or compound U 


4 
£ 


Bj ſol ww [=> jo} =] 


4 
+; 
8. 
5 
Oo 


damentall Theoremes,,' by which all :oucſtions 
concething Anatociſme , may: very <cafily bee 
: reſalveds; 7. os 
he 1«{iFf| And it is to be noted , that ar Engliſh Shilling con- 
_ raineth 12 pence :. And a: Pound containeth 20 
* neg: Shillings : or 240 pence. _— 


dk 


- 


tive off 1+ THE Ratio of the increaſe or caine is firſt to 
'be reduced to an equall Rario,) whoſe ante- 
rneath}] cedent is'100, or 1. Asif the Ratio beof Pence 1 9,2, 
_ - or of ſhil. fot ipound:Say,24c, 2592; or 20 31,633 
— IOO. 108: 1s; 1,08 : IO Wit &, 8. wherefore & is made 
, 41844 of the common ftocke. -, in one whole yeare.” 
') Inf] 2- But if the payment be halfe yearly or guarter- 
of thif ly, thatisby 1825 daycs, or by 91,25 dayes ; For#, 


$70 Of Andtecyrer 

ler che Legaxithme of the FATALY increaſe be mylti- 

plied byzorby z; of rather by i, by — "or 
5a, 305 "2305 

the z or ; of the yearely increaſe or gaine is common- 

ly miſtaken. : 

3- Becauſe ip Progreſſion, the npmaber of the Re- 
1:0s 1s leflſe by unity, then N the number of the 
Tearmes, or Payments ; the number of Ratis's ſhall 
beN-1. Alfo the Logarithme & draywne into N-1, 
ſhall be the Logarichme @ of the laſt tearme. Laſtly, 
the Logarithine & drawne inte N , ſhall be the Loga- 
rithme £-, that is, of the ſaid & multiplied continu- 


' 


ally in. it ſelfe , for the number of the Payments. * 
& Wherefore go is made: of « tho ſkocke,, or 15, B;e1r; 
paid far yorurrjes.. Henee ariferh tyo Theoremes. | T7; 
Theo: I. 1. £9 :: Q®®. Q" with the gaine in NElp-16, 
roturnes. w $94. .4] Ne 
Thea: He 84. 1';: Q) after N roturnes. The pre- 
ſenc PriCc- 3:62 E 
y=z k 
5+ Further becauſe = rhat Toes =Z, the 
fume of all.the tearmes of: tho Progreflion (che laſt 
whereof is @) and is therefore gotten from cho Par f| 
Gon i? intermitred for N xeturnes ; Hence ariſe -£ſe,033 


ther two Theoremes. 
' Theo: INE. 8-1. fw-1 :: Q!? the Penfion inter- 


mitted for Nreturnes. Penſions with tho ute to bee 
-padinthe end. 


Theo: 


Of efngter ſon. 17] 


alt Y Theo: IV. 2o—1. 2-1:: Q!? ro.goms, Penſian equi- 
5. E, valent tobe paid in N retyrnes. 
5 Nl 6. Laſtly becauſe pe comes of 1 paid for N re- 


eurnes : and4, comes of theiPenfſion 1!» thtermit- 
ted for N returnes; which in ready monies is equiva- 
tent tathe price of rhe Penſion ; Says An« 3'*33 =p 

Bar 


: From whence therefore in N returnes 


(all come forch4 che price of the Penſion : Henge 


dfoariſcth two Theorems. 
Theo: V. 8-1 in Go. Go+r:: Oh Benfion for N 


Ir 10, returngs.. \The pyicg thereof in ready monies. 
TN Thee: YT. ga-=1-4-1 in 8.3: Q-prefont. The 
in art HUT 


P:nfion tebe bought for N re 
Note that Q!b fignifieth any number of Pounds. 


Example of a Penſion during 10 yeares the Pay 
ments halfe yearely; in Proportion of 1 to 108: 


And N is 20 : And the Logar : of 1108 is 


' Pani © 0,03342. 

1ſe 0-$c,03342 in 5 

i 001671 Log: g=1 19396 
meer- 20 N 


0,33420 Log: ge 2,159 
259769 Log:3-1 —00396 


2,93190 


472 Of Anatociſme; 
2,93190 Log: 8-1 in fo | 
0,06408 Log: 6v»-1=1,159 


_——_— 


_—___— 


| Therefore, | 
0,06408. . | | NM 
2293190 bot! 
1213218 is the Log: of the price 13,56'> for the Per-M rc, 
27 ſion of 1'. _ but 
293190 | n'2 the ] 
0,06408 . Quo 
7,86712 is theLogar: of the Penſion 007376" fot G 
_— | 
the price of 1. | - B.« 


: To theſe found Log : adde the Log: of Q®. 
Or multiply theſe values found by > 


xe Per- 


6'Þ fot 


Ti 


= FE VT TOES: | 173 
$$$$$$$$$$$0$$34 $34+$4$3$ $444$ 
The rule of falſe Poſition, 


Ultiply the Poſitions by their alterne Errors. 
And if the Errors be of the ſame kinde , that is 
both exceeding , or both deficient z divide the diffe- 
rence of the Produdt, by the difference of the Errors; 
but if they be of divers kindes, divide the ſumme of 
the Produdts, by the ſumme of the Errors ; And the 
Quotient ſhall give the number fought. 
For Demonſtration. 
What number is that, which being drawne into. 
B, doth produce the Plaine BA, to wit, BA pl. 
Let it bee A-C Letitbee A-D. 
intoB- BA-BC into B. BA-BD 
The errors therefore are, _ 
BA pl-BAFBC. BA pl-BA+BD 
Becauſe on both ſides the ſignes are alike;that thoſe 
which are equall may be cleared ; Ir is ncedfull that 
Subſtration be made, changing all the fignes 
of the leſſer. For ſo thole which are equall mutnally 
cancelling themſelves ,' the difference of the errors 


ſhall remaine, BC-BD. 


BC defekt. BD defect. 

A-D A-C ; 

BCA-BCD BDA-BDC 
And here alſo thoſe which are equall being ex- 
punged by Subſtration; the Reduction comes BC bee 
A 


794 The rule of falſe Poſition. 

BCA-BDA: which is the very difference of the Er 

rors drawne into a, a 
Wherefore —RC-BD —=þ. 


Again, Let it be AFC. Izt it be A-D 
incoB. BAFBC into B. BA-BD 
The Errors thercfote are, 
_  BA+BC-BApl. BApl-BA+BD. - 
Becauſe on both(ides the ſignes are contrary,rhol: 
which are equall by Addition will date one ano- 
aher mutually, without the changing of any ſignes: 
od I the lumme of the Ertors Thall remains, 
. 


BC exced: | BD defect: 
tC 


A-D 
or 


Whetefote —BCaBD” ==As 
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neation of Plaine Sun-dials., only by 


 Geometry,wichout any Trigonometricall * 
calculation, whereb y the Meridian; Subs 
_ ſilarandStylearenot only found 
out, but alſo inſcribed in every 


kinde of Plaine in their 
juſt' places: / 


All plainly demonſtrated gens 


by the Auruonr, betweett 22"and 
23s c—_—_ of his __ 


Cake. T. wo 


Contersi »g the Plaines. Kot 


the Aſtronomicalt rag cion, that 
the Earth isof no ſenhble quantity, 
bur only as aprickjnreſpeR of the 


poet age: to ſome one great circle of 
N | 


A Bo ke e way ſor F. deli- 4 


"4 HE maine ground of Dialling i is 


Con ſphcer of the Sunne. Forthe Plain” 
& on whichthe Diall is-detincated ; is. 


a>; 
M7 


£ 
| 
| 


+ 


= Cerometricall Dialling. 


the heavens, diſtant fromit ſo farre, as any point 
which you pleaſe to affigne,for the top of the Style is 
from the ſaid Plaine. . | 

In the Plaine the firſt thing tobe conſidered; 's the 
fituation of it : which is cither in reſpect of the Ho- 
rizon, or of the Meridian. 

In reſpe& of the Horizon ,* the Plaine is either Pa- 
rallel, and the Diall made thereon, ts called an Hori- 
zontall Diall. Or Perpendicular, of which ſort all 
upright walls are. Or Oblique : and ſo either ben- 
deth forward, and is called Inclining : orelſe back- 
ward, and is called Reclining. 

This Obliquity of Inclination or Reclination , is 
the arch of an Azumith or verticall circle, intercepted 
berween the Zenith of the place, and the Plaine: 
which Azumith is perpendicular to the Plaine. And 
is moſt cafily found ont by a quadrant divided into 
90 parts or degrees. 

Inreſpe&ofthe Meridian, the Plaine is either Di- 
re& or Declſming. The Dire Plaine is that which 
tandeth direRtly towards one of the foure cardinall 
points ; And is either perpendicular to the Meridi- 
2n, aS are the South and North Plaines : Or Parallel, 
as are the Eaſt and Weſt Plaines. The -declining 


Plaine is that which ftandethnot direAly oppoſite to 
any of thoſe cardinall points : bur declineth or rur- 


- neth from the South or North', either Eaſtward or 


Weſtward. ' - E $78 
| The Declination of a Plaine is the arch of the Ho- 


rizon 


©, =» of et 


An 29 Mc % 


Geometrical Dialling. N 
rizoN intercepted, berweene the Horizontall SeRtion 


of the plaine, and the Eaſt or Welt paints. Or it is 


the arch of the Horizon intercepted between the Me- 
ridian, and the Pole of that Horizoncall Scion. 

The finding out of the Declination of any Plaine 
or Wall, is ſomewhat more difficult. The fact way + 
(becauſe the magnericall needle is fubje&t ro bee 
drawne awry ) I take to be by a reftangular boord, 
about 12 inches long, and 6 broad, with halfe a circle 
on it , divided from the middle both wayes jnto 99 
degrees : and afiraic wyer ftanding upright urthe 
center, as 18 {cen in chis figure. 


The uſe of thisinftrament igthus ©: upon any day 
(the Sunnes declination being firſt knowne) beforg 
Ten a docke AM, that is before noone; or afrer Two 
aclocke PM, chat is afternoone; apply uato the wafl,” 
the (ide of the inſtrument AB, holding it parallel to | 
the Horizon : marke what degree the ſhadow of the | 
wyer cutteth; either in the right, or the Tefr quadrant,” 


which accordingly I call amb: dex: or wpb:/in; Then . 


inſtantly rake the heighr of rhe Sanne: *So having the, 
diſtance of the Sunne both from the North Pole A and 
| N 27 ONT 


Py 1 + *f 
— 
- 


o— * 


4 Geometricall Dialling. 


from the Zenith , together with the complement of 
the Polesaltitude,ſeecke the Sunnes Azumith fromthe 
South ( by the Avalemma or by the Horizontal! in- 
ſtrument,or elſe by Trigonometry.) Laſtly with the 
time of the day, the Sunnes Azumith, and the ſhadow 
ofthe wyer, enter thelittle Table following, and doe 
as istherein direted : and ſo ſhall you have the true 
ſituation of the wall. 
AM. Azam=Umb : fin 
AM. Azum+Umb:dex SE. 
PM: Umb:dex-Azum 
AM. Umb : fin -Azum# - 
PM. AzumtUmb: fin>SW. 
PM. Azum-Umb: dex) 
AM. Azumt Umb: dex: ex 180 NE 
PM. Azum + Umb: fin : mi180S* © 
PM. Azum + Umb: fin: ex 180 NW 
AM. Azum + Umb: dex:m1 "y a 
AM. Azum t Umb: fin: =90? 
AM. Azum = Umb: dex—9go (E- 
PM. Azum = Umb: fin mooy W 
PM. Azumt Umb: dex—9o\Z ''* 
Azum - Umbra—o . S. 
. Azum+ Umbra==19$0. N. 


_ An Example, upon July 15 in the afternoone, 5 
found the ſhadow tobe 3o deg: in the right quadrant 
' andAlcit: ©.23.degr: the Sun being in Northerne de- 

clination 2odeg: almoſt, So that the Azumith was 

ol; | _— 


tof 
the 
1N- 
the 


2W 
os 
ue 


Tyelve 2 clocke line : which is the interſection of 


Geometrical Dieting. * 5 
91;deg. | But by the table , PM. Azum-Umb:dex: 
1s SW, Wherefore 91 7-30, that is 61 3 deg: isthe MF? 
declination SW. of the wall. . : 

Another Example, upon July 15 in the afternoon, 

I found the ſhadow to be 57 deg : in theleft qua- 
drant and Altit: © 22 7; which gave the Azumith to 
be 93 deg. But PM. Azum: + Umb: fin : ex 180, is 
NW. Wherefore 93+57 ex 180, that is 30 deg: is the 
declination NW of the wall. 

According to the ſituation of the plaine or wall in 
reſpe&t both of the Horizon, and of the Meridian, the 
Diall made thereon is named. As if the plaine ſtand 
Reclining, and Declining from the South toward the |. 
Eaſt ; the Diall thereon is called A South reclining 


Diall, declining Eaſtward. 


\£ 


COn——ADPIJus 


| n——_ eu 


Cap. II. 


The declaration of the principal lines wſedin the 
deſcription of Sunne Dials, 


I HE Houre lines ar? the interſeQions of the 
plaines of the Horary circles, with the plaine 


of the Diall. - CO. £5 
2. The principall Howreline is the Meridian or 


the plaine of the Meridian of the place wherein you 
are, with the plaine of the Diall. Andat thisthe di- 
viſion of the houre linesdoth begin, 

N 3 3. The : 
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3. The plaines of the horary circlesareall perpen- 
dicular to the plaine of the AquinoRill; dividing it 
in 24equyparts , by ſtrejghr lines, which are the 
howre linesof the AquinoQtiall. But they divide all 
other plaines unequally. And the common inter- 
ſeQion of theſe horary plaines, is in the Poles and 
Axisof the world, or AquinoGtall. 

3. The Style of the Dial (I meane that line which 
giveth the ſhadow ) isunderſtooJ to be a ſegment of 
the Axisof the world. And therefore ſtill ſo to bee 
placed thit the ends thereof may direAMly point at the 
Poles of the world : namely the upper end ro the ad- 
parent pole; and the lowet to the occult. 

5. Wherefore, TF the plaine cut the Axis of the 
world, the Djal madethereon ſhall have a center, ont 
of which all the houre lines are drawne. But if the 
plaine lye parallel to the Axis, the Dial ſhall haveno 

center : but all the houre lines ſhall be parallel both 
to the Style, and alſo toone another. 

| 6. The Sabſtylar is the neareſt line in the plaine,to 

. the Style, and over which the Style hangeth perpen- 

dicularly. It is alſo the Meridian of that place of the 


earth, unto which the plaine is Horizontall : diſtant 


Eaſtward from you , if the Subſtylar fall. among the 
forenoohe honres; or Weſtward, if among the after- 


- noone. The difference of Longitudes is the arch of - 


the EquinoQill intercepted between the Subſtylar 
.and the Meridian of the AquinoRtiall. | 
'7- The height of the Poleabove the plaincof t 


Dial, 
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Dial, is the-angle that the Style maketh with the 
Snbſtylar. | | 

8. There is alſo another line of ſpeciall uſe, which 
is the interſeftion of the plaine of the Aquinoctull 
with the plaine of the Dial, vulgarly called the (on- 
zingent line; For in it only the howre lines of the 
Dial interſe& the houre lines of the EquinoRtall. 
And becauſe the center of AquinoGtial is in the Axis, 
this line cutteth the Sabſtylar ar Right-angles. 

9. In all Southern plains,the South Pole 1s elevated: 
And in all Northerne plaines, the North Pole: Except 
only in two Caſes, as in their place ſhall be ſhewed: 
in which the contrary Pole is raiſed : And,/therefore 


in them the Subſtylar and Style,being found,mult be | 


drawne throtigh the center to the oppolit part. 
10. The Delineation of a Dial is performed 


three ſeverall operations, in this,order. The firſtis, | 
to infcribe in the plaine, the Meridian, the Subſtylar, ! 
and the Style, in the due places. The ſecond iS, to | 


draw the Contingent line, and the Aquino@tial, with 
the Meridian, and other hourelines thereof ; ' to bee 


continued as farre as the Contingent. Thethird:is,: 


to deſcribe the houre lines of the Dial; and to note 
them with the proper figures. 


I1- Theſame inſgription of the Meridian, Sub- | 
fiylar, and Style", ſerveth for the delineation ſome- | 
times of two kindes of Dials , cither by turaing the | 
pap-r on which they are drawne, upſide doywne, asin | 


- all Northand South Dire& Dials : Or by turning the | 
| N 4 back- 


ET _ 
——_— —— 


. " 
: 
f 


3 
+ 
' ot 


{ 
| 
| 
| 
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backſide thereof, as in Eaſt and Welt upright Dials : 
And ſometimes of fowre kindes of Dials, by turning 


the paper upſide downeon both Sides , as in all the 
relt. 


Cuar IN 
of the Horizoutall Dial, 


Fel I an Horizontall Plaine, the Meridian or XII a 
cloek-line,isa line drawn exaAly from North to 
gouth : and therefore lying under the Meridian of 
the place: It is alſo the Subftylar. And the angle of 
the Styleabove it, is equall to the height of the Pole, 
er latitude of the place. | 
' 2. Wherefore in delineating it, draw on the 
plaine aline direAly Eaſt and Weſt. Crofle this in 
the middle about the Point A, witha perpendicular 


- tne AM; which ſhall be both the Meridian and alſo 


Subſtylar. - And that point A fhall bethe Center of 
the Diall, And the firſt line EW the VI a clocke 
line. | | 

* 


Setting 


S 
ie 


wy 
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Setting one foot of - 
your Compaſles in the | . 
point A, with the other : 
foot on which ſide you, 4 WwW 
will,deſcribea cnadrant! ——— CY 
or quarter of a Circle; F: 3 
and on it, from the Me-'-: 7 


NED 


. ridian , reckon MT an * SJ: 


arch equall to the height | 
of the Pole, and at the - 112 
end thereof out of the Center A , produce aline AT, 
which ſhall be for the ſtyle. | 


— 


CHavP. IV. | 


Of all diref® North and South Dialls, whether 
they be upright or oblique. 


Is ] N all dire& North and South Plaines, both up- 


right and oblique, the Meridian is perpendicular 
toa line parallel tothe Horizon :* and it is allo the | | 
Subſtylar. | 
2+ If the Plaine be upright, the height of che Style 
above the Subſtylar, is equall ro the Complement of 
the Poſts height. | 
2. If the plaine be South Inclining,or Nerth Re- 
clining, the height of the Style above the' Subſtylar, 
is equall to the aggregate of the Complement of the 
Poles height, and of the Obliquity. But.if the Obli- 
| quity 


——— 
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quity bee greater then, the height of the Pole, the 


ji angle of the Styles height, will be greater then aright 


angle. And if the Obliquity be equall to the heighr 
of the Pole, the Plaine lycth parallel to the Aquino- 
Qiall : wherefore the Style ſhall ſtand upright in the 
Center A. _ 

4. If the Plaine be South Reclining, or North In- 
clining,'the height of the Style above the Subſtylar, is 
Equall to the difference of the Complement of the 
Poles height, and of the Obliquity. But if the Obli- 
quity bee greater then the Complement of the Pole, 
the contrary. Pole is elevated, which is one of the two 
Caſes mentioned in Chap.2.Se&.9. And if the Ob- 
Iiquity beequall to the Complement of the Pole, the 
Plaine lyeth parallel to the Axis : ſo that the Diall 
deſcribed thereon, ſhall hav2 no Center : as was 
ſhewed in Chap: 2. Se:5. 

' 5. Wherefore in delineating any of theſe kinde of 
Dialls, draw on the Plaine aline parallel to the Ho- 
rizon, which is alſo dire&ly Eaſt or Weſt, crofle this 
abouc the middle in the Point A, with a perpendicu- 
lar line AM, which ſhall be both the Meridian and 
the Subſtylar. And that point A ſhall be che Center 
of the Diall,if it havea Center : and the firſt line EW 
the VI a clocke line, iFany be. Setting on®foot of 
your Compaſſes in the Center A;with the other foor, 
on which {tde-you 


if- North. Ard on that Quadrant from the Meri- 


dian, 


| will, deſcribe a Quadrant, under | 
| . the firſtline EW; if the Plaine be Sonth ; or above it, 


OO — ——=—wuap—— | R n 
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diar, reckon MT, an arch equall to the height of the 
Style, above the Subſtylar, found out by Se: 2,3,4- 
And at the end thereof out of the Center A produce 
aline AT, which ſhall be for the Style, as in the for- 
mer Scheame, only the letters E and W being tran- 
ſpoſed. | | 


—_—— _ —— — — 


Crap. V. 
Of dire} Enft and Weſt npright Dials, 
1. }Ndire& Eaſt and Weſt upright Dials, there is 


Aneither Center, nor Meridian; becauſe that Plain 
iS parallel ro the Plaine of the Meridian. ' But the 


Subſtylar inſiſteth npon a line parallel to the Herizon, 


pointing up towards the North, with an angle cquall 
to the Altitude of the Pole, and the Style hangeth pas 
rallel over it. | 
Wherefore in delineating one of theſe Dials, draw 
on the Plaine a line parallel to.che Herizon., noting. 
therein the North and South. 8 
ends, Then taking in it'a 
Center A, neare to the South 
end , deſcribe a Quarter ofa 
Circle towards the North: 
And having takerrtherein 
Arch BC, equall to the Alri- 
tnde of thePole nce aline 
AC for the Subliylar.. 


— - —_ 
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] 

| Cuan, VI. = 

To inſcribe the Meridian, Subſtylar and Style,in I} the 

| Plaines direty Eaſt and Weſt, Inclining rig 
or Reclining. for 


1. Irſt draw on the Plaine of the Meridian, a line 
L parallel to the Horizon, noting therein the || an, 
North and South ends. Crofle this about the middle | cc 
with a Perpendicular line AC. The Point A ſhall be | © 
the Center of the Diall. Setting one foot of your | C1 
Compaſſes in the Center A, with the other foot,unto | ww 
the line AC of the Dianeter,deſcribe a Quadrant,un- || - gf 


_ der the firſtline on the South ſide, if the plaine be In- P; 


clining ; or about the firſt line on the North fide, if . Þ th 
the plaine be Reclining : And beginning at the Dia- th 


meter-AC, in the proper Quadrant reckon both the iy 
Obliquity, and alſo the Complement of the Poles Al- A 
titnde. And through the ends of thoſe two Arches, Ji 
out of the Center A,produce two lines ; calling one b 
the line of Obliquity, the other the Polar line. Then a 
in the firſt line towards the proper Quadrant , take a r 

. convenient ſegment AB; and through the point B þ 
draw aline parallel to the Diameter, intercepting the t 
Polar line in P; and ſo witha fourth line PC parallel r 
ro AB, and cutting the line of Obliquity in the point I 
O, conclude the Parallelogram ABPC. < 


Next meaſure AK—AO—BE towards CP, and 
draw the Horizontall line KL, 
pf Laſtly, 


__— 
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Laſtly, on the line of Obliquity AO, meaſure 
AN=CO, and draw NR parallel to AB. Then on 
the LB toward B, ſet LL-:NR. Produce AS for 
the Subſtylar, upon which in the point $, ere at 
right angles ST=AR : and produce the line AT 
for the Style ; making with the Subſtylar, the Angle 
SA T. 

2. The demonſtration. Augment the lines AC 
and BP intp « and a, by adding to them the length of ' 
CO, Then make there&: tri: Bla ACO:: And 
cutting the lines thereof Ba and Þ, Creaſt the lines 


CPand BÞ intoright angles, in the Inclining back- 


wards and in the Reclining forwards,that the point a 
of the triangle may fall upon the other a in the line 
Pa : ſofſhall the Plaines ACBP, and BP> inſiſt upon 


the Horizontall plaine PC:a at right angles. And in 


this poſition you may conceive foure Plaines : name-+ 
ly the Horizontall Plaine PCza, the Eredt Plaine 
ACTPB, which is the Plaine of the Meridian, the Ob- 
lique Plain AB«— ABLK, the Plain of delineation, 
becauſe Ba BL- Then if from the point P you draw 
alineP7 perpendicular to Ba the Hypotenuſa of the 
re: tri: APa, itis apparent, that the imaginary line 
A7, ſhall be the Subſtylar in the Oblique Plaine, and 
that the line AS in the Plain of delineation anſwereth 
to it: And that the height of the Style at the point 3 
P,==AR==ST. For the reQ:tri: PoA==ARN :: be- 


cauſe the Hypot: Pa-— AN: ang: 33PANR is the 


Complement of Obliquity. 
| CHAP. 
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Crap. VIL. | 
To inſcribe the Meridian, Subſtylar, and Style, 
is al North and South npright Plaines, 
dechning Eaftward or Weſtward. 


1. TUIrft draw on the Plaine a line parallel to the 

Horizon, noting therein the Eaſt and Weſt ends 
or fides. Crofle this about the middle in the point 
A witha perpendicularline AC; which ſhall be the 


Meridian: And that point A,the Center of the Diall. 


Setting one foot of your Compaſſes in the Center 

A, with the other foot unto the line AC, as the Dia- 
meter, and upon the ſide thereof, contrary to the de- 
dination,deſcribe a Semicircle:in the lower-Quadrant 
whereof 'if the Plaine be Southerne ; on the upper 
Quadrant if the Plaine be Nertherne; And beginning 
at the Diameter AC,reckon both the declination,and 
alſo the Complement of the Poles height or altitude : 
And through the end of - theſe two Arckes , out of 
the Center A, produce two lines, calling one theline 
of declination, the other the Polar le. Then in the 
firſt line ; roward the Semicircle, rake a convenient 
ſcoment AB; and through the Point B, draw aline 
rallel to the Diameter, interſcivg the Polar line in 

. Ando with a fourth line PC,parallel to AB, con- 


- elude ithe Parallelogram' ABPC; Next on the line 


of dectination meafure AP—AB; and throughD, 


wg 


bs Wn ad yon =_ 


draw alinc FDE parallel alfo'to the Diameter ent- 


{, 


o the 
ends 
DoINt 
e the 
all. 
enter 
Dia- 
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ting theline ABinF, and theline PCin E 

Laſtly, produce the line. AE for the Subftylar, 
upon which in the pgint E, ere@ at right angles 
ET—DF : And produce the line AT for the Style: 
making with the SubRylar the angle EAT. 

. An example of a Dill of an upright Southerne 

Plaine, declining Eaſtward 429. -30. 

2. Thedemonſtration. If unto the Parallelogram 
ACEF, you joynea tri: CEX—AFP, as it were in 
a Herizontall Plaine, npon which the Parallelggram 


ACEF is underſtood to ſtand ere&; by creaſting the = 


paper in the line CP, it evidently appeareth that the 
red: tri: ACK—ACP, isthe Horizontall Gnomon 
or Cocke ; and that the line CX is the Meridian of 


the Herizontall Plaine; and thar the Style AX is the | 
Axis of the world:and that the re:tri: AETzZAEX, , 


is the Gaomon or Cocke of the ere Plaine. 

3+ And note, that in all declining Plaines, even 
thoſe alſo which are oblique, the'beginniag ſtill muft 
be with ſuch a figure AFDECX delineated , as bath 
beene taught, according to the delineation of the 


wall or Plaine given, drawing alſo therein DG paral- - 


lel ro AF: ſo ſhall AG = XE, Thistobe ence pres 
moniſhed may ſuffice, 


Cray | 
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Os Crna vp. VIII | F nh - 
To inſcribe the Meridian , Subſtylar and Style, in 
-" Southerne Plaines declining and inclining ,or 13 
Nortberne Plaines declining and 
| reclining. 


; Put delineate the figure AFDCX according to | 
. ,- - & the D:lineationgiven, as was prembniſhed in 
Chap. 7, Se. 3. then beginning alſo at the Dia- 
meter AC. recken on the Semicircle the Obliquiry || 
of the Plaine ; and having drawne theline of: Obli- 
quity AO, ſet AK—AO—FL, towards CE; and 
produce the Horjzontall line LK. Next - meaſure 
AH—CO, .and having drawne HI para'lel to: AB, | 
zake npon the Horizontall line KU=HI, but eh the | 
contrary ſide of the Diameter. And draw AM for the | 
Meridian. 

Laſtly, on the line of Obliquiry AO, meaſure 
AN=—AG+AH;and draw NR parallel to AB. Then 
on the'line LF rowards F, ſer LL--NR. Produce 
the line AS for the Subſtylar ; upon which point S, 
ered at right angles ST—AR : And produce the 
line AT for the Style , making yith the Subſtylar che 
angle SAT. 

Example of a Diall on a Southerne Plaine De- 
clining Eaftward 42*%,30, and Inclining 
| 34* 00% | 


Cnap: 
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ce Figure C: rg" CET 

W-. But in Figure CC of the demonſtration, the Incli- 
Wation is 249. 00. Elſe the Figure would be too large. 
Crap IX. 

Wo in/cribe the Meridian, Subſtylar, and Style , in 


Somtherne Plaines Declining and Reclining , or in 
Northerne Plaines Declining and Inclining. 

\> to i | 2d delineate the Figure AFDECX, according 
S in (|; to the yn clination given as was premoniſhed in 
Dia- de Ty SCTE: Jo i” args” 
_ Then beginning alſo at the Diameter AC; 
OI. &ckon on the Seinicircle the Obliquity of the plaine: 

ang (4 having drawne the line of Obliquity AO, ft 


Cre WEE AO=EFL, towards CE : And draw the Hori- 
on Potall line KL. WEE EE: 

| Next meaſure AH=CO : and having drawne 
I parallel ts AB, take upon the Horizentall line 
BM—HI, ind on the ſame ſide of the Diameter: 
d draw AM for the Meridian. 


calure JFLaftly, on the lineof Obliquiry AO, meaſure AN | 

Fat GH, the difference betwezne AG and AH : and . 

= & | NR parallel toAB:; fo PRE 
ty: Then if AG== AH, that is, EX—CO, on theline 
< to | LrowardyX fer LS=NR, Butif AB DAH ghar is; 
oma , OO the ine EF, tone F ſer LS—NR. - 
duce the line AS for the Subſtylar : upon which 

of _ e point'S, ere all Right-an STAR: And. 
UNS |Þdiice the line AT forthe; Sy , making with the 


ftylarthe Ahgle SAT. And in this ſecond caſe. 
| O 


Where. 


—————— = 


_— ——— * I. 
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into __ angles, backwards in South Inclining, bi 


mm 
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wherein AG.DAH , the contrary Pole is devarted; 
which js another of the two caſes mentioned in 
Chap.z,Set:9. Andif AG—AH, that &EX—CO, 
the Plaine lycth parallel tothe Axis : So that the Di 
all deſcribed thereon ſhall have no Center, as was 
 ſhewed in Chap. 2-Set: 5. And inthis caſe AM is 
the Subſtylar, and not the XII a clocke line. 

ExampleI. Of a Southerne plaine declining Eaſt- 
ward 42*30;Reclining 189. 00. See Fignre D. 

Example IT. Of a Southerne Plaine, declining 
Eaſtward 42*. 30;Reclining 40*.30. See Figmre PE. 

Example IIT. Of a Southerne Plaine declining 
Eaſtward 42*. 30;Reclining 30 + See Fignre PF. 

2 The Demonſtration of the work m Chap: VII - 
and IX. If the Diall be South Declining IncliningY 
enlarge the Plaine CEX,, by paſting a.paper to th 
line CE, behinde the Plaine ACEP : and therein jug "©! 
under the line CA and EF meaſure;the fpaces Gy? 
and Ex equall to CO; and through the Paint za.draw © 
a long line. Bur if the Diall be South DecliningR Me 


clining * augment thelines AC and FE unto.« and 1{* 
roward X , by adding unto them the levgrh of Cine 
and through the points za draw a longline : The" 


make the re: tri: FEA=ACO.. And cutting ths 
lines thereof Ex and Pa ; creaſt the lines CE and Fi , 


forwardsin South Reclining, that the Point a of tl 
Triangle- may fall upon the other , in the Jine FAY 
So ſhall the plains ACEF- aud EPL infift Spend 


oy 


). 


cl AS in the plaine of declination anſwers toit ; and 
FT that the height of the Style at the point s is XS—AR 


ang, 


eclining} 2*FE>; it is apparent that an imaginary line As ſhall 


* Yill 


ang: Cy == ECX—HAL. 
b | See Fignres with dinble letters CC.DD-EE.FF. 
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l 


Vs 


JreQ:tri: Cuy—AHI; becuuſe C,=CODZAH, and 


diſwering to the fingle C.D.E.F. 


© 3; Cnay 


"_ 


* i es — —— - __—— 
bh 


which ir is to bee deſcribed', in Dialls which have a 


_ 


what point of rhe Subſtylar you pleaſe for.the center 


-. Style hang parallel over the Subſtylar. 


—_it wy EI. 


20 Geometricall Dialling. 


To draw the Contingent line, and the /Equinetial,, 
with the Meridian, and other howre lines 
thereof. 


pans by the former Rules reſpeRiyely, ac- 
cording to the ſituation of your plaine, -in- 
ſcribed therein the Meridian AM, the Subſtylar AS, 
and the Style AT; take in the Subſtylar (as in reaſon 
you ſhall ſee fit) any point Q : and: through .1t at 


right angles protraQ a long line, noting the Eafterly 


end thercof with E, and the Weſterly with W. ' This 
line EQW - is valgarly called the Contingent line : 
but is indeed the only common interſeAon- of the 
plain of the Aquino@iall with. the plain of the Diall, 
where this line crofleth the Meridian AM, - ſer the 
letter Ne | mu 

2. The center of the £quinodQtiall & , - out of 


center, is 2 point in the Subſtylar , ſo farre diſtant 
from the point Q, as the diſtance of Q fromthenea- 


reſt point of the Style ſhall bee found with your come. 


paſſes. But if the Diall have no center, you may take 


of the Aquinodtiall: obſerving herein till this Rule, 
that looke how farre the center of the AquinoQall 
is from the Contingent , ſo'farre diſtant muſt the 
3-When 


C 


tial, 


J 


Ly, 2C- 
A 3 .40- 
ar AS, 
reaſon 
h.1t at 
aſterly 
. This 
t line; 
of the 
© Diall, 
ſer the 


out of 
1 have a 
diſtant 
he nea- 
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3- When yon have thus found the center of the 
Aquinottiall & , deſcribe herenpon , toward the 
Contingent line,one halfe circle ofthe AquinoQi1)l, 
that 1s, On each fide of the Subſtylar a quadrant, of 
what quantity you pleaſe. Then lay your ruler un- 
to the two points A and N, and draw theline AN, 
cutting the AquinoRiall circle in 97. This line Em 
ſhall be the Meridian of the ZquinoQtiall : at which 


you are to begin the dividing of the- MquinoQiall +. _ 


circle, both wayesinto houres,: by arches of 15 de- 

grees : or into halfe houres, by halfe ſuch arches. 
And through every one of thoſe diviſions, out of the 
cznter A, produce obſcure lines, terminating at the 


Contingent. Theſe lines ſhall bee the houre lines of 


the Zquinottiall, | 
| 4. Henceariſe theſe ConſeQaries. Firſt that, In 
all Dialls, wherein the ſame line is both Meridian and 
Subſtylar; the ſame line alſo is the Meridian of the 
Aquinodtall. 

Secondly , That in Eaſt and Wcſt upright Dulls, 
the Meridian of the Aquinottiall is that diameter 
thereof, which is parallel to the Contingent line, 

Thirdly, That thearch of the AquinoGtiall be- 
tweene the Subſtylar and the Meridian thereof, is the 
differenceof Longitude, or of the Meridian of the | 
place where you are, and of that place of the Earth, 
to which the plaine is Horizontall, which place ever- 
more lyeth upon that hand of the Subſtylar,on which 
the Meridian is > namely that -= unto which = 

3 Cw 
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Declination is either Eaſt or Weſt. And if this arch 
be nothing , the Meridian of both places is the ſame; 


and they differ only inLatitude. 


Fourthly , That the Eaſt and Weſt upright Dialls 
are Horizontall to 'thoſe , which dwell under the 
AquinoQiall ,” juſt 90 degrees from your Meridian, 
either Eaſtward or Weſtward. 

Laſtly , That the Eaſt and Weſt Inclining or Re- 
clining Dialls, havea Mcridiannot yo degrees di- 
ſtant from yours : and the more Oblique they are, 
the lefſe the Meridians differ. 

5. We willtake for example the Diall in Chapt. 
VIII, on a Southerne plaine declining Eaſtward 42* 
30 : andInclining 24* 00: at the figure C. I ſhall 
not need punQtually ro ſet downe the practice, 
which is ſufficiently: delivered before in this Chap- 
ter- Only it ſhall ſuffice ro deſcribe the lines with 
their notes or markes. | 


ſame; 
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' 6. Bur 1n the Third Caſe of Chapt. IX, becaiile- 
AM is the Subſtylar , and nor the XII a docke line, 
the Meridian of the Aquinodtiall hath irs peculiar 
way of invention : according.to this Theoreme. 

As the Radiws is to the Sinws of Declination : So 
1s the Sins of the Complement of Objiquity, 
to 


_—_— 


24 Geometrical Dialling, 
to an arch of the AquinoRtiall : which is the 
diſtance of the Meridian of the AquinoCtiall 
from the Subſtylar , toward the ſide of Decli- 
nation. | 

And 1s wrought Geometricalby thus : with the 
Radius AB deſcribe an arch BD. Then on the line 
of Obliquity AO meaſure AZ—AF. through the | - 
point Zdraw a line ZY parallel to AB : and cutting & 
the arch BD in Y. joynealſo AY;. So have you an 
angle BAY: unto which within the XquinoCtiall 
circle, meaſure the angle A Em equall. 'For example, 
take the Diall in the Third Caſe of Chapt:IX, on a 
Southerne plaing declining Faſtward-42® 30 : and 
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To deſcribe the Honre-lines : and to note them with 
_—  , their proper fignres. 


 , —_ the Contingent line EQW, is the enely 
F line commen to the plaines both of the Xquy- 
nectiall and of the Diall : and you have therein the 
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26 Geometrical Dialling. 
terminations of the ſeverall houre lines marked ; ic 
will be moſt cafie to draw the houre lines them. 
{lves. | | 

2 Forif the Diall havea center, lay your Ruler 
to the center And toevery one ofthe marks ſeve- 
rally, prodncelonglines. ; which alſo, if neede bee, 


mult be continued beyond the center of the Dial, to. 


ſhew the oppoſite houres. | 

3 Butifthe Diall have nocenter , then through 
every one of thoſe markes draw ſeverall lines paral- 
lell to the fabſtylar, and theſe ſhall bee the houre 
lines. And the Stile ſhall hang parallell over the Sub- 
ſtylar at the height of Q £. 

4 The houre lines maſt be diſtinguiſhed by their 
figures 10 this manner. Begin at the Meridian or 
Moone line, and ſet 12 upon it. And from thence 
upon thereſt of the honre lines, as they are in order, 


ſer on the Welt-ſide 11,10,9, &e- And on the Eaſt-_ 


fide 1,2,3,8c. 

5 Andhereinitis commendable , if you deſcribe 
no more houre lines , then ſhall at ſome times in the 
yeare ſerve foruſe. Which is found out by an inſtru- 
ment of the Horizontall proſeQtion; wherein is inſcri- 
bed only the Meridian, &quinoftiall, rwo Tropics, 
and the arches. of the horarie circles , berweene the 
Tropies; And having affixed to.the Center a moveable 
Diameter BAC , with a' iculer Radius” A 90, 
divided -into Degrees, As. in the Scheme is'to bee 
ow”. >" 
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The uſe of the inſtrument is thus ; note on the 
Radivs the degree of Obliquity with ſome blinde 
marke O. And if the plaine bee Inclining , ſet the 
Radius to the degree of Declination in thelimbe, on 
the proper ſide : or if the plaine be Reclining, ſer the 
Radius to the oppoſite degree. Then through both 
ends of the moveable Diameter,and the point of Ob- 
liquity O, imagine anarch of a Circle AOB to bee 
traced. This arch ſhall repreſent your plaine, In- 
clining on the convexe ſide; or Reclining on the 
concave ſide. And fhall accordingly ſhew whae 
honres are to bedeſcribed in your Dill. 

For example , Suppoſe a Southerne plaine Decli- 
ning Eaſtward 42® 30, and Inclining degr: 24. or 2 
Northerne plaine Declining weſtward 42930 , and 
Reclining degr:24. Set the Radius to 42930 on the 
Seuth Eaſt-ſide : and note on it the Obliquity with 
the letter O. Then through theſe three points given 
B,O,C, imagine a blinde arch to be traced. Thisarch 
on the convexe ſide, that is in the South Inclining 
Diall , ſhall (hew from Sunne rifing to one a clocke 
in the afternoone. And on the concave fide, that 1s 
in the North Reclining Diall, ſhall ſhew from two a 
clocke in the afternoone till Sun ſetting. 

And note that the moveable Diameter repreſen- 
teth an upright wall or plaine having that Declina- 
tion 42® 36. And after this = manner inall other 
ſituations of your plaine , both for Declination, and 


Obliquicy, you are to worke with your —— 
s > : 6 
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', 6 If one of tht Hourelineseither of the £qui- 
noRiall,or of the Diall given,will not meet with the 
Contingent line within your paper; ſo that you hav? 
not a point of interſeRion to draw the congruent 
houre line by : Then croffe the Contingent, through 
the point q taken at all adventures, draw a line pa- 
rallel to the Subſtylar , cutting the houre line given. 
So have you three lines, namely AQ the diſtance of 
the Center of the Aquinottial from the Contingent, 
and AQ the diſtance of the Center of the Diall from 

- the Contingent, and the ſegment of the parallel be- 
eween the Contingent and the houre lines given, to 
finde outa fourth, which ſhall bee the ſegment of 
the ſame parallel betweene the Contingent and the 
Congruent koure line ſought. As in the Scheme in 

' Chapr: X, Set: 5. £Q. AQ:: qe.qa. 

Or ANJM#Q:: qa.qz. 
7 Becauſe in che Dialls of Chapt: VIII, the point 
S may fall co be ſo near to A, that the Snbſtylar can- 
not certainly bee drawne : you may finde our the 
angle CAS by the Tables of Triangles, thus, 
As the Sinss of half the aggregate of the comple- 

' ments of the Poles height and Ovliquity , is to the 

Sins: of the difference thereof : fo is the Tangent of 


halfe the complem2nc of Declination, to the Tangent 
of a firſt arch. Avaine, 

As the Sinus of halfe the Aggregate of the Pole 
height and the Odvliquity, is to the Sivws of their 
giffezrencz ; fo is the Tevgenr of halfe the comple- 

ment 
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Arch. Then if the Poles height exceed the Obliquity, 
che Summe of theſe two Arches ſhall beequall to 
the Angle CAS : Otherwiſe the Difftrence. 

8 Alſoin the Dialls of Chap: VIII. 1X. If the 
CAM ( which is for the Meridian ) bee hard to bee 
found: Say, 

Rad. s Obliq:: t:Decl. tgpg:CAM. 


E—— — — — — —— 


Page 13.line 7. adde, See Figure A. 
Chap.6. ; Ibid. Pag, laſt line, adde, See Figure AA. 
Chap. 7. Pag. 15-line 8. adde, See Figure B. 


Soli Deo lais & gloria. 
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